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--- a Corditis-Free Cord 


The electrical cord is the 
vital connecting link between 
your product and the power 
outlet. A good cord will keep 
it in service. A defective cord 
means it will fail. 

Through a consistent na- 
tional advertising program, 


the Belden Plug has become 


CORDITIS-FREE 
CORDS BY . 


a symbol of safety to mil- 
lions of your customers—an 
identification of nuisance- 
free cords on electrical tools 
and appliances. 

Behind Belden acceptance 
stands a long record of engi- 
neering improvement—new 
high standards forevery part 


Delden ° 


of the cord: the Conductor; 
the Plug; the Strain Relief 
or Connector. 

Here is low-cost insurance 
against rejecticns in assem- 
bly and failure in the field— 
the extra “plug” for your 
product you need in today’s 
competitive market. Specify 


Belden Corditis-free Cords. 


WIREMAKER 
NDUSTRY 





long machine life 
gystained accuracy 
of shaft location 


To assure 
through 


D 
vision of G 
of GENERAL MOTO 


DECEMBER 1949 









TAILORED- 
TO-FIT 


READY-TO-USE 
SLOT INSULATORS 

































There’s no waste of time or material, no strug- either uncuffed, single-cuffed, or double-cuffed. 
gling to fit inaccurately cut insulating pieces— Papers available include Manning 100 and 300 Rag 
When you use Inmanco tailored-to-fit slot insu- Papers, Manning 200 and 50 Part Rag Papers, Hol- : 
lators. High-speed, specially designed equipment lingsworth and Vose Groton Tan and Red Pure Wood | 
pre-forms Inmanco insulation accurately and eco- Pulp Papers, Acetate-Covered Papers, and other elec- 
nomically. No further cutting or fabricating is trical insulating papers. 


necessary. Y our assemblers quickly put the ready- 
to-use pieces into place . . . and your production 
Increases, labor time decreases, and costs drop! 


To start saving time and money, contact 
the nearest office listed below and ask for 
the free 8-page Inmanco Slot Insulator 


Inmanco Slot Insulators can be supplied to Bulletin. It will help you to select the 


your exact specifications in any of fourteen 
standard styles: ordinary flat, scored flat, flat- 
bottom formed, or round-bottom formed—all Inmanco Products are made exclusively by Insulation Manufacturers Corporation 


right style and material for your specific 





requirements. 
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Business picture brightens 
as steel strike is settled; but the 
six-week shutdown has wiped out 
the August-September gains. 


E’RE BACK now where we 

started late in July climbing 
out of the bottom of the 1949 “reces- 
sion.” The starry-eyed “boomlet” of 
August and September wilted fast 
against the tough combination of 
steel and coal stoppages. 


But with the steel strike settled 
and a truce—though an uneasy one— 
in the coal mines, things do look con- 
siderably cheerier. Forecasts for the 
first half of 1950 range from another 
“boomlet” to an outright “boom,” 
and whatever choice you make the 
chances are that business should be 
pretty good again and pretty soon. 
Yet don’t forget it’s going to be 
mighty competitive. 

The strikes took less of a toll than 
was at first feared. Where on October 
28 the Federal Reserve Bank fore- 
cast an 11.5 per cent drop in October 
industrial output compared with 
September, it was able later on (No- 
vember 9) to cut the estimate to only 
6 per cent. 


Industrial production,of course, 
lived off its fat, so to speak, and kept 
going by utilizing reserve stocks of 
steel and coal. Inventories in both 
will have to be built up. The accumu- 
lated demand combined with the in- 
creased costs caused by pension fund 
payment now pose the problem of 
increased commodity costs to the 
manufacturing consumer. 


Pension plans thus constitute in 
effect a fourth round of wage increas- 
es. But there is another aspect of pen- 
sion plans that has been overlooked 
although it has a potent bearing on 
national consumer spending: This 
is the element of security that is 
acquired by the worker, who, in the 
last analysis, is also the consumer. 





Headpiece shows assembly line of Raytheon 
Manufacturing Company broadcast transmitters 
at its Waltham, Mass., plant. 
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INDUSTRIAL 
HORIZON 


It is reasonable to believe that the 
worker who feels secure in his future 
is more ready and willing to spend 
a good part of his income for better 
living than the unsecure worker. He 
is more likely to buy appliances, TV 
sets, heating equipment and so on. 
If there is less to worry about to- 
morrow, there should be more of an 
inclination to spend today. 


So in the long run, American 
industry should be able to weather 
the present impact of pension costs 
as it has weathered and absorbed 
other innovations in the structure of 
labor-management relations. The 
grand design of the American way of 
life is based on these three balanced 
components: (1) a socially enlight- 
ened and technologically aggressive 
management; (2) fully productive 
labor; (3) mass purchasing power. 
We falter only if one of these ele- 
ments fail. 


Post-mortems may be futile, 
but let’s see what happened during the 
steel strike. According to one report 


MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 


SALES SALES 
PRODUCT CLASSIFICA ere | i 
TION AUG. 1949 SEPT. 1948 
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FARM AND HOME FREEZERS | 


7 SUGHTLY UP Na SLIGHTLY DOWN 


Note: Compiled from available industry and government sources by 
the Market Research Department of ELecTRicaL MANUFACTURING. 
4 Comparison is for Aug. 1949 as against July 1949 and 
Aug. 1949 as against Aug. 1948 
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(monthly survey of the National As. 
sociation of Purchasing Agents) 95 
per cent of reporting companies 
slowed down October output as a 
direct result of the strike. A further 
34 per cent said they would have to 
cut down output in November, Over. 
all production gains of August and 
September, the NAPA report said 
were sliced by 14 percent in October. 
Order backlogs slid back to July to. 
tals. Buying policies were cautious 
and shortrange. Prices, however, kept 
steady. 


Some of the big appliance com. 
panies had to shut shop. For ex. 
ample, General Electric’s Erie, Pa., 
refrigerator plant suspended opera. 
tions. Maytag Company lopped 25 
per cent off its production of wash. 
ing machines. General Motors’ Delco 
Products Division went on a four. 
day week. This was the pattern for 
smaller companies too. The ending of 
the steel strike obviously comes none 
too soon in averting a nationwide 
disruption of business. 


Prospects for the next few 
months are “considered excellent” 
by the National City Bank of New 
York (November Monthly Letter) 
“once steel and coal production is 
under full swing.” Consumers’ goods 
in particular built up substantial 
backlogs during the active buying in 
the summer and early fall. Electric 
appliances are expected to be in 
tight supply well into the first quarter 
of 1950. Distributors’ stock began 
to be depleted early in the summer 
and the strikes, of course, have only 
made the situation more difficult. 


One of the brightest elements 
in our economy at present is the 
construction business. Building con- 
tracts awarded in October in the 37 
states east of the Rocky Mountains 
totaled $1,061,751,000, the third 
highest monthly volume in the F. We 
Dodge Corporation statistical series 
which goes back to the early twenties 
Construction volume in 1950 will 
probably approach 1949 level, but the 
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UNIVERSAL WINDING COMPANY 


P.O. BOX 1605, PROVIDENCE 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


We invite you to visit our Coil Winding Demonstration Room to view any of these machines in operation. 


“LATTICE-TYPE” COILS 


Radio and Television 


LAYER-WOUND COILS 
Cotton-Interwoven or Non-Insulated 


GUTTER-WOUND COILS 
for Heavy Duty 


qe 


SPOOL-WOUND COILS 


No insulation between layers 
PAPER-INSULATED COILS 
Round and Rectangular 

















"rec. U.S. PAT. OFF 
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No. 84 Winding Machine 


Model Wire Kange Max. Dia. Traverse RPM No. Coils HP Floor Space 
at Once 
84 #19-42 $° 1/32"-1'%" 400-800 1,2,304 % 26"x 31" 


“Gainer mechanism” and colibrated “strap-type” tensions insure accurate, uniform winding, also 
quick change-over. Simple design, rugged construction assure long life. 


Nos. 96 and 103 Winding Machines 


Model Wire Range Maox. Dic. Traverse RPM No. Coils HP Floor Space 
at Once 


96 #19 to 42, 6” 1/16"-3%" 500-1800 Tor2 % 30"x 26” 
46 
103. #19-38, 46 ¥F %*-8" 200-120C lor2 % 40"x 36° 


Wire and cotton mechanically guided. Automatic counter. Quick change-over. Adjustable for wide 
range of coil sizes. 


No. 98 Winding Machine 


Model Wire Range Maox. Dic. Traverse RPM No. Coils HP Floor Space 
at Once 


98 #8-20, 30 16%” %"-12" 35-135 Tor2 % 4'9"x3'10" 


Automatic guiding. Wire turns placed in grooves formed by preceding layers — for maximum density. 
Automatic stop at end of coil or end of each layer, as required. 


No. 102 Winding Machine 


Model Wire Range Mox. Dic. Traverse RPM No. Coils HP Floor Space 
ot Once 
102 #19-46 3%" 1/16"-3" 500-2500 lor 2 % 51"x 24” 
Per head (3 heads) 


1, 2, or 3 individually operated winding heads. Output is synchronized on basis of handling time 
per coil. Wire-layer length quickly adjusted. Automatic stop. 


Nos. 104 and 105 Winding Machines 


Model Wire Range Max. Dia. Traverse RPM No. Coils HP Floor Space 
at Once 

104 #19-42 4" 1/16°-5" 500-2500 31014 ”% 48°x 35" 

105 #19-40 4A” 1/16 "-5" 500-2500 10-28 1 76"x 36” 


Coils wound in stick form — 3 to 14 on No, 104; 10 to 28 on No. 105. Sensitive “strap-type” tensions 
insure smooth flow of finest wires. Paper automatically inserted. Uniform overlap at all diameters. 
Adjustable traverse mechanism. Automatic stop. Rapid transfer of wire turns. 


ee ee ee 


ACCURATELY . . . AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 
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Factory Shipments of Fractional-HP and Integral-HP Motors* 








Aircraft motors, generators, and | 
motor-generator sets 
Universal motors and parts 
Shaded pole motors, all types, 
rated 1/30 hp, 1725 rpm and 
smaller, not included above 
All other fractional-hp motors, 
generators, and motor-genera- | 
tor sets 


Total | 


Integral-hp motors, single phase, | 
1 hp and larger, all types 








Integral-hp polyphase induction | 
motors: 

1 hp up to and incl. 5 hp 
Larger than 5 hp up to and incl. 
| 


20 hp 
All others larger than 20 hp up 
to and incl. 200 hp 


Total 




























Bias Gir 1949 wre | * 1948 
Types 3rd quarter | 2nd quarter | 3rd quarter 
No. of units | No. of units | No. of units 
Fractional-HP: | 


| 











17,189 16,910 24,019 
362,697 | 403,628 554,302 
303,056 328,782 404,154 

1,575,430 1,433,608 2,015,466 
2,258,372 | 2,182,928 2,997,941 

37,634 31,549 42,700 

| 

86,319 | 84,883 128,324 

23,117 | 24,659 40,867 

| 

15,564 | 14,309 16,882 
125,000 123,851 | 186,073 


| | 
‘ ' 





® Based on statistics compiled by NEMA 








construction market itself, the Dodge 
report says, will be a buyers’ market, 
reflecting the probable arrival of nor- 
mal competition. Allowing for various 
adjustments, the net effect of contin- 
uing construction activity should 
spell out a good volume of business 
for the electrical manufacturing field, 
both for industrial and commercial 
equipment as well as for household 
appliances. 


Copper has shot up to 184¢ 
per lb. under the impact of a strong 
and heavy demand. The rise has been 
expected; actually it was felt to be 
overdue, since many fabricators had 
allowed inventories to slide off, but 
held off buying during the steel 
strike. At the new price, the market 
will probably quiet down but the tone 
will remain firm. Brass mills and 
copper wire fabricators have upped 
their prices in line with the hike in 
the refined metal. Brass and bronze 
ingot prices likewise were increased. 


Production-wise, October output 
reached a total of 62,790 tons of pri- 
mary copper against 57,460 tons in 
September. This was a new high 
since June. Total primary output for 
the first ten months of this year was 
633,658 tons, compared with 850,088 
tons for all of 1948. Deliveries of re- 
fined metal in October aggregated 
108,192 tons, up from the 103,115 
tons in September. Stocks in hands 





from member and reporting companies only. 






of refiners and producers were down 
to 164,464 tons as of September 30 
or 29,426 tons under the total a 
month earlier. (Source: Copper Insti- 
tute.) 


Lead markets have sagged, 
however, to 12-14¢ per lb. The entire 
market structure has been weakened 
by large-scale imports from Yugo- 
slavia and successive declines have 
whittled the price down from the 
recent high of 14-14¢ on October 3. 
On March 8, 1949, lead sold at 21-14¢ 


—a record high. 


Plastics consumption continued 
tu rise in September (Chemical Di- 
vision, U. S. Tariff Commission). 
Sales of phenolic molding materials 
hit 11,027,303 lb. against 8,860,384 
lb. in August and 5,549,846 lb. in 
July. An advance was also noted in 
phenolic laminating resins—2,357,810 
lb. against 2,021,125 lb. in August 
and 1,464,451 lb. in July. Cellulose 
molding and extrusion materials ac- 
counted for 5,513,408 lb. in Septem- 
ber, compared to 4,254,062 lb. in 
August and 3,544,460 lb. in July. 
Styrene polymer and _ copolymer 
molding resins were sold to the tune 
of 19,709,302 lb. against 16,125,263 
lb. in August and 11,262,566 Ib in 
July. 


Deep interest of the Armed 
Services in plastics was underscored 
at a seminar sponsored by the So- 





ciety of the Plastics Industry jy 
Washington, D. C., November 15-16, 
Representatives of the services 9, 
well as of industry participated in 
panel discussions covering varioy. 
technical problems. A tremendous 
increase in plastics output was fore, 
seen, once some of the large-soal, 
potential military uses now being 
investigated are actually developed, 


Laminated plastics are preferred 
for inner doors of household refrig. 
erators and home freezers accord; 
to a survey report by Dun & Brad. 
street’s Business Information Diyi. 
sion. Eleven out of twelve leading 
manufacturers queried are now Using 
laminated plastics inner doors ge. 
cording to this report. Cost advan. 
tages, as well as strength and light 
weight, are stressed in the reasons 
given for using the laminates. The 
low rate of heat conductivity of the 
laminates also makes it possible to 
reduce the quantity of thermal insula. 
tion needed. 


Rubber consumption in 
tember dipped by 4.90 per cent from 
August—74,765 tons vs. 78,615 tons, 
(Source: Rubber Manufacturers Ay. 
sociation.) Natural rubber consump. 
tion amounted to 42,957 tons of the 
total or 3.95 per cent below August, 
Synthetic rubber totaled 31,808 tons, | 
6.15 per cent off from August. 


All-time TV production record 
was chalked up in September—224, 
532 sets. This compares with 185, 
706 sets in August and the year’s low 
of 79,531 in July. (Source: Radio 
Manufacturers Association member 
companies.) Total industry produc 
tion in September was estimated at 
265,000 sets. For the first nine 
months of 1949 RMA members re- 
port total sales of 1,402,840 sets. 

A slight gain was reported in | 
FM-AM and FM output—70,936 sets 
vs. 64,179, but AM production dipped 
to 461,532 from 559,076 sets. Pro- 
duction of all sets (TV included} 
totaled 757,000 in September against 
808,961 in August. 


Radio tube sales shot up to 21; 
393,485 in September, reflecting the 
quick snapback in TV_ production. 
This was the record 1949 month and 
substantially higher than sales in 
September 1948—18,444,588 tubes 
Breakdown of September sales this 
year shows 16,207,087 going into 
new sets, 4,033,127 for replacements, 
925,090 for export and 228,181 to 


government agencies.  (Soureti 
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Ekcoware “Starter Set” and 
double boiler with lustrous, dur- 
able Resinox handles . . . molded 
by Chicago Die Mold Mfg. Co., 
4001 W. Rightwood Ave., Chi- 
cago, Ill. for Ekco Products Co., 
1949 North Cicero Ave., Chi- 
cago 39, Ill. 
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Handle 


your product with 
RESINOX 10231 


+ aly 
and watch sales cl 


Are you looking for a new, sure-fire selling feature these days for your 
pots, pans, or appliances? Then grab hold of the new handles molded 
from Resinox 10231! 

Monsanto developed this new phenolic especially for handles, 
knobs, housings, bases, etc. It adds four sales pluses to your product: 


New higher heat resistance. Tests prove Resinox 10231 will 
1. withstand 500°F. exposure for 240 hours. Will not blister 
when transferred directly from room temperature to hot oven. 


2 Deeper, richer black tone . . . with best gloss and surface 
* finish ever offered. 


Durable . . . excellent chemical and moisture resistance, for- 
3. mulated to resist dulling and greying, washing and wear. 


Applicable to new designs. Resinox 10231 has proved less 
4. critical to mold, adapts readily to new ideas. 


From the manufacturer’s standpoint, handles of Resinox 10231 have 
two more important features: faster cure cycle and “one-shot” pro- 
duction . . . with finishing, machining, all done at once. 

Molders, manufacturers, designers . . . it will pay you to investigate 


Resinox 10231 now. Use the coupon to get full information. 
Resinox : Reg. U.S. Pat. Off. 


FOR A BIGGER DOLLAR'S WORTH, BUY AND USE MONSANTO PLASTICS 
Yo, 2 


MONSANTO CHEMICAL COMPANY 
Plastics Division, Dept. EMP 24 
Springfield 2, Mass. 


Please send me full information on Resinox 10231 
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Radio Manufacturers Association.) 


September was a record month, 
too, for standard-size household 
washers. Factory sales rolled up a 
sizable total of 357,281 units—a 
10.3 per cent jump over the 323,789 
in August. September sales were the 
highest since October 1948. (Source: 
American Home Laundry Manufac- 
turers’ Association.) The same source 
reports September factory sales of 
ironers as 27,700 units against 32,- 
300 in August—a 14.2-per cent loss. 


Mechanical stoker factory sales 
rose to 4,543 units in August, sharply 
up from 2,569 in July, but still far 
below the 10,975 sold in August of 
last year. On a January-August basis, 
sales this year totaled 19,414 units 
against 52,124 in 1948. (Source: 
Bureau of the Census.) 

Machine tools perked up in Sep- 
tember. Index for all new orders 
(National Machine Tool Builders’ 
Association) rose to 57.7 from 51.5 
in the previous month. The rise in 
terms of doimestic orders was even 
higher, since export sales fell off by 
. 5.1 points—13.7 against 18.8. Total 
shipments were steady with only a 
slight gain in the index figure—67.6 
against 67.3 (average shipments 1945- 
47=100.) 

Don’t be surprised if you see 
the product design engineer more 
conscious than ever of the importance 
of industrial finishes. Sparked by the 
National Paint, Varnish & Lacquer 
Association, a nationwide promotion- 
al campaign is aimed at making the 
ultimate consumer aware of the im- 
portance of good finishes in the 
product he buys. With our economy 
now definitely a buyers’ market, this 
means that a good finish will be one 
of the several points of quality, ap- 
pearance and performance that will 
be scrutinized by the buyer. There 
will be a definite and growing re- 
sponsibility placed on the design 
engineer to select and specify better 
finishes for his product to sell in a 
competitive market being educated to 
demand quality and durability. 
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77 SUGHTLY UP Na SLIGHTLY DOWN 


Note Compiled from industry and government sources by the 
Market Research Department of Evectmicat MANUFACTURING 


@ Comparison is for Aug. 1949 as against July 1949 and Aug 
1949 as against Aug. 1948. Oct. against Sept. 


D NEMA monthly mdex of domestic dollar sales billed Components 
of index are: laminated products; manufactured electrical mica 
special dry process electrical porcelain; varnished fabric and 
paper; vulcanized fibre 





The NPV&L promotion campaign 
has evoked considerable favorable 
comment among equipment manufac- 
turers. A _ particularly impressive 
batch of letters has been received 
from electric appliance manufacturers 
stating that increased stress will be 
put on quality finishes in their prod- 
uct—not only design-wise, but also in 
advertising. 


Electric motors moved up in 
third-quarter factory shipments. Sales 
of all types of fractional-horsepower 
types totaled 2,258,372 units against 
2,182,928 in the second quarter. A 
slight gain was also noted in the 
shipments of  integral-horsepower 
polyphase induction motors. (See 
table on page 8 for details.) It should 
also be noted that these figures do 
not include the comparatively large 
output of motors by certain com- 
panies used in their own manufac- 
tured equipment. 


British electrical manufactur- 
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ers are pushing hard for Unies” 
States business according to regen. 
reports. Latest to be heard from am 
the manufacturers of television trans. 
mitting equipment who are all gq 
to corral about $5,000,000 worth of 7 
our annual market. Prompt deliveries 4 
are promised and the equipment jg ~ 
designed to conform to RMA stand. 
ards. In addition to the USA market, 
business will be sought in South | 
America, Sweden, Belgium and Ay. 7 
stralia. American manufacturers, 
however, feel that the British hopes j 
are rather over-expanded. Domestic | 
output should be sufficient to take © 
care of all demands once the pre! 
vailing FCC “freeze” on new TY) 
broadcasting channels is lifted, 

The home TV receiver market jg © 
also eyed hopefully by the Britishers, ” 
Exhibited at “Radiolympia,” the big 
English radio and communications © 
equipment show, were a number of | 
sets designed specifically for our ~ 
market. One of these was a 2]-tube — 
TV set with a 12-in. screen, operating ” 
on 12 American channels. Selection is § 
by means of a rotary switch. FM ~ 
sound receiver is provided. ; 



















Our own manufacturers, how. | 
ever, are equally active in the export. 
field. Recently announced by Inter.” 
national General Electric Company” 
is the sale of a complete TV 5000- 
watt transmitting equipment to a 
Brazilian station. Importance of this | 
sale lies in the fact that it establishes 
American TV equipment standards in © 
a virgin television market. 


Add to new professional soe 
cieties “The Society of Industrial 
Microbiologists,” and don’t think” 
that its activities are remote from ¥ 
that of product design. Among other 
fields of interest, it covers preserva: © 
tion of military and industrial ma 9 
terials and equipment from the effects 9 
of fungus and humidity. First ses-~ 
sions will be at the Hotel McAlpin | 
Ballroom, New York City, December ~ 
29 at 4 P.M. Engineers, chemists and = 
industrial executives interested in this” 
field are invited. 





Among the feature articles scheduled to 


appear in coming issues @ Direct-acting Magnetic Clutch spindle drives @ Fundamental 


approach to Improved Cooling of electrical devices @ Magnetic Recorders e@ Survey 


of Variable Speed Drives for designed-in use @ Selecting Plastics for major appliances 
e Photolight for high speed photography, an Honorable Mention Award. 
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Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Manufactured and sold in Canada by 
me The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


Most of the insignia above are Reg. T. M. of their companies. U.S. Pat. Off 
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HARPER 


your 


SINGLE SOURCE 


for non-ferrous and stainless steel 










fastenings. Only Harper carries large stocks 
of 6,000 DIFFERENT ITEMS in from 
3 TO 10 DIFFERENT METALS!—the widest assortment 






nw adnate ce teen 











hie 


of bolts, nuts, screws, washers, rivets and accessories available 


from ONE SOURCE in a great variety of dimensions, threads, heads 


and sizes. BRASS-BRONZES: COPPER MONEL AND STAINLESS STEELS 


Convenient Warehouse Service for prompt delivery to any 
point in the country. 
Specials made to order from ample stocks of raw materials. 


Wire or phone your requirements to nearest Branch Office. 
Complete 134-page color catalog gladly sent upon request. 


THE H. M. HARPER COMPANY 
- A ee e a i General Offices and Plant: Morton Grove, Ill. (Suburb of Chicage) 
New York Office and Warehouse — 200 Hudson Street, New York 13. 
Les Angeles Office and Warehouse—835 East 3ist St., Los Angeles ll. 


BRANCH OFFICES: Atlanta, Cambridge, Cincinnati, Cleveland, Dalles, 
Denver, Detroit, Grand Rapids, Milwavkee, Oakland, Philadelphia, 
Pittsburgh, $t. Levis, Seattle, Torente (Canada). 


FASTEWNIN G S 
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rustless 
strong 


If metal specification is your responsibility, “326”* Monel 


is a name to remember. 


In particular, it will pay you to remember the special 
properties of “326” Monel. 


“396” Monel is substantially non-magnetic at and 

above room temperatures. The approximate permeability 
at 68° F. is 1.025 and at 14° F, is 1.1. Neither hot nor 
cold working appreciably affect its magnetic properties. 


“326” Monel is rust-proof and highly resistant 
to most commonly-encountered corrosives. 


“326” Monel possesses high physical properties 
similar to those of Monel—strength, toughness, 
and resistance to abrasion. 


In addition to these valuable physical 
characteristics, “326” Monel is a thoroughly 
practical metal . .. economical to buy; easy to use; 
readily workable. 


“326” Monel can be welded, brazed, or soldered 


. can be readily machined, formed, drawn, or 
forged. It is available in standard mill forms. 


Next time you are faced with a problem that 
demands a tough, non-magnetic, corrosion- 


Ready to Solve Your Special Problems 


326 M 


non-magnetic 





NEL 





High voltage cable, shielded by “326” Monel 
tape. Now available from most large manu- 
facturers of high voltage cable. 


Where Can You Use This Unusual Inco Alloy? 


Typical Uses 
Cathode ray tube gun structures 
Structural parts of special vacuum tubes 
Mass spectrometer parts 
High voltage cable shielding, tape, for use in 
wet, corrosive, abusive conditions. Good for 
voltages up to 35,000. 
Availability 
Mill forms including: 
Rods and bars, hot-rolled and cold-drawn 
Strip and ribbon, cold-rolled 
Sheet, cold-rolled 
Seamless tube 
Wire, hot-rolled and cold-drawn 


"326" Monel 
Limiting Composition % 
Ni(+Ce) ... eo 0 © 0 6 ce 6 58661 








| 
. | 

CO ss tele we eo es + + ee 

. ° 66e °° F . e dn ty. Oh 68 eee . . | 
resistant alloy ... specify “326” Monel. ete et tome a hae ae ona. } 
Cee eo eS we ce oe sl ee } 

Le a i GE. 40.0 0 cei ate 6. 0 tee i 

e ., | 
Meanvhile, write for your copy of Reais Cee se ee eee | 
Inco Nickel Alloys for Electronic Uses.” EMBLEM . OF SERVICE | 


This valuable 26-page booklet gives the NICKEL ALLOYS 


composition, characteristics, and typical TraoT eae 
applications of 18 helpful Inco 

i 7" MONEL* * "K"* MONEL + "R”* MONEL » "KR”* MONEL 
Nickel Alloys. INCONEL® « NICKEL © "D”* NICKEL + "L”* NICKEL 
DURANICKEL* * PERMANICKEL* * INCONEL “X"* 


*Reg. U. S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 67 wail street, New York 5, N.Y. 
DECEMBER 1949 











Designer's 


Now you can easily. 
the RIGHT speeds for 





PACKAGED 
ADJUSTABLE-SPEED 
DRIVES 









HERE’S HELP IN SELECT- 
ING THE DRIVES YOU 
NEED! 


You'll find this new 26- 
page illustrated manual a 
gold mine of helpful in- 
formation on the whole sub- 
ject of adjustable speed. It 
describes the specific ad- 
vantages that properly-applied adjustable speed has brought 
to various industries, and discusses points to be considered 
by designers in selecting adjustable-speed drives. It’s yours 
for the asking! Send for new Bulletin GEA-5334. 


GENERAL @@ ELECTRIC 





, Dept., 


Choose from the most extensive line ever offered! 


Better control of drive speeds—through electric adjust- 
able speed—is your key to making machines more 
productive, more versatile, more accurate. Now General 
Electric makes it easier for you to incorporate in your 
machines the electric adjustable-speed drives that will 
match your specific design needs. Here is the most 
comprehensive line of packaged adjustable-speed drives 
ever offered by one manufacturer! 

All this and packaged too! These G-E adjustable-speed 
drives—made in pre-engineered “packages’’—eliminate 
costly installation expense and delay. By providing op- 
timum speeds, they enable machines to produce faster, 
process a greater variety of goods, turn out better and 
more uniform products with less wasted material. They’re 
easy to operate and maintain, and because of their 
compactness and flexibility, they use only minimum 
space, whether “‘built-in’’ or mounted adjacent to the 
machine. This simplifies 
your customer’s plant lay- 
out problem. 

Just off the press is an 
all-new series of booklets 
on G-E adjustable-speed 
drives. We’ll gladly send 
you copies. Apparatus 
General Electric 
Co., Schenectady 5, N. Y. 
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“build-in” 


every 


jon! 


RIGHT for your simpler jobs 


Need adjustable speed with 
moderate regulation over a 
moderate speed range? The 
simplest, least expensive way 
to get it is with the General 
Electric Type ACA motor— 
plus standard control. A sim- 
ple twist of a dial gives you 
stepless speed adjustment over 
ranges from 3 to 1 up to 20 





g ACA MOTOR 


to 1. A compact motor, it’s built to standard NEMA dimensions 
to simplify installation. Ratings, in Tri-Clad construction, run 
from 3 to 75 hp. See new Bulletin GEA-4883. 





8 SPEED VARIATOR 


RIGHT for your intermediate needs 


For speed ranges up to 16 
to 1 or more with good regu- 
lation and great flexibility, 
turn to the General Electric 
Speed Variator. It’s mass- 
produced for price economy, 
yet built to meet your speci- 
fic needs. Components are a 
d-c driving motor located at 
your machine, an operator’s 
control station that can be 
put in any convenient loca- 


tion, and a “‘package’”’ containing everything else—motor-gener- 
ator set, exciter, and all control. This “‘package’’ can be either 
mounted directly on the machine or located remotely to save 


space at the machine. See new Bulletin GEA-5335. 






DECEMBER 1949 


| 
| 
| 
| 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


PRODUCT 
HIGHLIGHTS 


RIGHT for precision speed control in the 





fst) ELECTRONIC 
SPEED VARIATOR 


continuing economy and reliability of a motor-generator set. 
Excellent speed regulation, controlled acceleration, and stepless 
speed adjustment over ranges from 8 to 1 up to 50 to 1, and be- 
yond, permit machine speeds of pin-point accuracy. See new 
Bulletin GEA-5336. 


RIGHT for your most exacting applications 









’ higher hp ranges 


If your machine requires a 
closely-regulated adjustable- 
speed drive to Operate in the 
15 to 60 hp range, the eco- 
nomical choice is the General 
Electric Electronic Speed Vari- 
ator. An electronic control 
system replaces the exciter 
and adds the precision and 
versatility of electronics to the 


Most accurate, most versatile 
and fastest-acting of all General 
Electric packaged adjustable-speed 
drives is Thy-mo-trol®. This all- 
electronic system, in standard rat- 
ings from 1/40 to 30 hp, provides 
smooth, stepless speed control over 
ranges up to 100 to 1 and even be- 
yond—can hold any set speed 
within 14 per cent or less regardless 
of changes in load or line voltage— 
offers almost endless combinations 
of standard and optional features 
for practically any application. See 
new Bulletin GEA-5337. 


General Electric Company, Section A668-78 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

C1 GEA-4883—ACA motors 

FC GEA-5334—Adijustable-speed drives 

(C0 GEA-5335—Speed variator 

C GEA-5336—Electronic speed variator 

CD) GEA-5337—Thy-mo-trol drive 





 THY-MO-TROL DRIVE 








CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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“Are you 
telling Me 


that | don’t know 
how to Count?” 


— exploded the chief engineer 


NO SIR, chief — not you! Only 
meant to suggest that your swell new 
machine — do itself much prouder, 
saleswise, if it only — so to speak — 
could “learn to count.” That’s all. 

But that’s a lot! Many machines that 
have been “taught to count”... with 
a Veeder-Root Counter built-in as 
original equipment . . . have shown 
some startling sales-spurts. For this 
unique feature gives any product a 
new usefulness, a new sales appeal, a 


Veeder-Root |Mcioluinirieiris 


new distinction from competition. 
And there are golden probabilities 
that your own product has hidden tal- 
ents in functional service which a 
built-in Veeder-Root Counter can 
build up into something big. Such 
talents may hide themselves from you 
... but not from the creative, mathe- 
matical eye of a Counting House en- 
gineer. He’ll be glad to take a look, 
any time you say. 


COUNTING DEVICES 
NEW GENERAL-PURPOSE COUNTER 


is modern, streamlined, compact... fits 
readily into most design-limits. Attrac- 
tive to look at, easy to read. Send for 
8-page Condensed Catalog and com- 
plete spec-sheet on this counter, No. 
1260. Write to 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada: Veeder - Root of Canada, Lrd., 955 St. 
James Street, Montreal 3. In Great Britain: Veeder- 
Root Ltd., Kilspindie Road, Dundee, Scotland. 
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JOHNSON 


SLEEVE BEARING 
DATA 


Clearances 


IL CLEARANCE in sleeve- 
O type bearings is that differ- 
ence in size between the diameter 
of the shaft and the inside diameter 
of the bearing. This space accom- 
modates the lubricant, permits the 
formation of a protective oil film 
preventing metal-to-metal contact 
when in operation and allows for 
expansion due to heat. Bearing per- 
formance, bearing life and machine 
operation are all greatly affected by 
oil clearances determined through 
correct dimensions of shaft and 
bearing. 

It is quite impossible to set hard 
and fast rules for all applications. 
So many factors go into the success- 
ful operation of bearings that each 
should be given individual study 
and clearance data decided from the 
findings. However, certain general 
standards can be used as a guide 
towards correct oil clearances. 

The above chart lists the average 
oil clearances most widely used for 
internal combustion engine applica- 


BRONZE 


SLEEVE BEARING 
DATA 


INTERNAL COMBUSTION ENGINE BEARINGS 


Dia. of Crankshaft 
Journal or Crankpin 


2" to 234" 

243" to 344" 

3¥%"' to 334" ei 
3%" 


4" 


-003 


-004 


Oil Clearance between shaft 
and bearing on diameter 


-0015 + .001 
-0025 


-0035 


Crankshaft 
End Clearance 


.004 to .006 
-006 to .008 
-008 to .010 
-008 to .010 
-008 to .010 


*This data computed on the use of white or babbitt metals. 


tions. This applies to units in which 
a force feed, pressure lubrication 
system is used. The vertical clear- 
ance is generally maintained to low 
limits whereas higher clearance is 
maintained at split line, accom- 
plished by eccentric bore or reliefs 
at parting line. For splash lubri- 
cated bearings, where the engine 
speed is less than 2000 R. P. M., 
the minimum oil clearance will be 
somewhat larger, varying from 
.0002 to .0006 per inch of shaft 
diameter. 


BEARING CLEARANCES IN INDUSTRIAL APPLICATIONS 


CLASS OF BEARING 


Precision Spindle Practice—Hardened & 


ground spindle lapped into the bronze bush- 
ing. Below 500 ft./Min. & 500#/Sq. In. 


Running Clearance, Thousandths 
of an inch, for shaft dia. under 
1"! gi 4 34" 


-.00075 | .0015 -0025 
to to to 
0015. .0025 .0035 


54" 
-0035 


er 


00025 | 
to | 
-0075 





Precision spindle practice—Hardened & 
Ground spindle lapped into bronze bushing. 
Above 500 ft./Min. & 500#/Sq. in. 


-0005 
to 
-001 


001 | .002 | .003 
| to to to | 
| 002 | .003 | .0045 





Electric Motor & Generator Practice— 
Ground Journal in broached or reamed 
bronze bushing or reamed Babbitt bushing 


-001 .0015 -002 
to to to 
-002 -0035 -004 


-0005 
to 
-0015 





General Machine Practice (Continuous ro- 
tating motion)—Turned steel or cold rolled 
steel Journals in bored & reamed bronze or 
poured & reamed babbitt bushings 





General Machine Practice (Oscillating Mo- 
tion)—Journal & Bearing material as above 


.002 
to 
-004 


.0025 
to 
-0045 


-0025 
to 
-0045 


-0025 
to 
-0045 


-003 
to 
-005 


-003 
to 
-005 


.004 
to 
007 


-004 
to 
-007 





Rough Machine Practice—Turned steel or 


cold-rolled steel Journals in Poured babbitt 
bearings 
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-O11 
to 
-016 


-008 
to 
-012 


.005 
to 
-009 


~ 003 
to 
-006 


rdinary industrial applications 
O can be governed by general 
clearance !practice—as listed below. 
We have found, through more than 
40 years exclusive bearing manufac- 
turing experience, that the majority 
of applications can be so classified. 
The tolerance range, as shown by 
the chart, provides ample room for 
the formation of a protective lubri- 
cating film. In certain specific ap- 
plications, such as some types of 
machine tools engaged in producing 
very precise parts, clearances must 
be held to very close limits. 

There is one sure way of remov- 
ing doubt concerning tolerances and 
oil clearances. Call in a Johnson 
Bronze Engineer. We are interested 
in giving you bearings that will suit 
your applications—bearings that 
will deliver greater performance 
and longer bearing life. Our men 
are trained in all phases of bearing 
practice. We offer their services to 
bearing users without obligation of 
any kind. 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 


SLEEVE BEARING HEADQUARTERS 


570 S. MILL ST. + NEW CASTLE, PENNA. 
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MALLORY 


> METAL 


Can Give You The Answer ! 


When you need outstanding physical prop- 


erties in a casting for high conductivity 


applications, Mallory 3 is your answer. 
Special heat treatment gives Mallory 3 
physical properties superior to those nor- 
mally encountered in cast brasses and 


bronzes for high conductivity applications. 


Mallory 3 is one of a series of special alloys 
developed by Mallory to meet industry’s 
demand for materials with special physical 
properties, and it is available in cast form. 
Mallory engineers will advise you on your 
particular problem. Just let us know the 


physical requirements of your application. 


Special Metallurgical Products 


Ta 


. MALLORY & CO., Inc 


-, INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 


Contacts Switches 

Controls Vibrators 
Power Supplies 

Resistance Welding Materials 


*Reg. U. S. Pat. Off. 
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(600 Amp) 
(3 phase): 200 
s; 400 Hp, 440- 


SIZE 6— 
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All the Adva ntages 
ot SOLENOID desig 


In years of service, under all operating conditions, the Allen. 
Bradley solenoid construction has proved its superiority beyond gj 


Fe the REY. question of doubt. Now Allen-Bradley has developed Sizes 6 and 

7 solenoid starters . . . with all the features that have proved $0 

$l ZE & o g 7 successful in smaller Allen-Bradley starters. Check its many features 

STARTERS “3 .. % 
ale 


= a 


SILVER ALLOY CONTACTS 


The double break, silver alloy contacts 
never require cleaning or filing—a dis- 
tinct advantage over conventional copper- . , aU marae 
to-copper contacts. a 


SIMPLE, RUGGED eee 


eee 2. Bi 


CONSTRUCTION sstrspearysi 


SA.VBR ALLOY HAS 


These starters have no pins, pivots, Se eee 
hinges, or complicated mechanisms to 
cause trouble. The solenoid switch mech- 
anism has only one moving part. 


SMALLER SIZE 


The open type Size 6 starter is less 
than % as large as conventional starters, 
and the enclosed unit takes only 58% 
of the floor space. Size 7 is even smaller, 
compared with other starters. 


STEEL PANEL MOUNTING 


The switch is mounted on a metal base 
plate instead of a slate panel, and is 
self insulated. It can be quickly and easi- 
ly mounted to metal surfaces without ad- 
ditional insulation. 


FRONT-OF-PANEL WIRING 


All termincls and wiring are readily 
accessible from the front. There is no 
back panel wiring. 


AVAILABLE IN MANY FORMS 


Size 6 and Size 7 solenoid switches 
can be furnished in 2 pole or 3 pole 
contactors, across the line starters, re- 
versing switches, reduced voltage starters, 
and many other combinations where clap- 
per type switches were previously used. 


Write for Information 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 
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young... 


















Throughout our 100 years of 
specialization in fastenings, we 
have constantly broadened our 
service to wood-working and 

‘ | metal-working industries. Only six 
| years ago, Blake & Johnson intro- 
duced the revolutionary Twin-Fast 
twin thread wood screw with 

four new, patented features to 
assure tighter fastening—save 
assembly time and costs. Today, 
Twin-Fast is not only a standard 
part of the complete Blake & 
Johnson fastening line but it is 
accepted everywhere as the 


‘standard’ in wood screws. 






Twin-Fast screws are now avail- 


able with Phillips recessed heads 

















as well as with standard slotted 
heads, in steel or brass, and in 
all standard sizes and finishes; 


specials in stock or on order. 


mL ae 


Please send me your new catalog containing full 
data on the complete line of Blake & Johnson 


SA 











fastenings. 
CTL, ae wane 
TITLE 
Slotted or Phillips head machine screws, wood screws, 
stove bolts, tapping screws, special headed products; nuts, cousin 
rivets, chaplets, wire forms, screw machine products .. 
in steel, stainless steel, copper, brass, bronze, everdur, 
nickel, nickel silver, monel, aluminum .. aes 
1849 — 1949 } me 

A CENTURY OF MANUFACTURING FASTENINGS FOR ALL INDUSTRY \ 
THE BLAKE & JOHNSON COMPANY ‘3 WATERVILLE 14, CONNECTICUT 
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strength, excellent ductility, ready 
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wear,fatigue and corrosion. In ad- 


_&. &. Anaconda Special Free Cutting 

; Phosphor Bronze-610 is a 4% 
leaded alloy with a machinabil- 
ity rating very close to that of 
Free Cutting Yellow Brass. 





dition, this group of copper-tin alloys is non-magnetic 


and possesses relatively good thermal and electrical 


conductivity. In countless applications, particularly 


where the part is subjected to repeated flexing, an 


HE AMERICAN Brass Company annually produces mil- 


lions of pounds of Anaconda Phosphor Bronze in all the 
wrought alloys covered by A.S.T.M. Specifications. Ni ACO RK D 
Our Technical Department will be glad to cooperate in se- 
lecting a Phosphor Bronze alloy in the form and temper most ; om. a 
suitable for your product and fabricating equipment. Address ery Ww | 
The American Brass Company, Waterbury 20, Conn. In TH Th 
Canada: Anaconda American Brass Ltd., NewToronto, Ont. 
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PHOENIX WYTEFACE Non-metallic Woven Tapes 


Trade Mark 


OVER 3 TIMES LONGER WEAR. An enormous 
stride. A radical development. The new non-metallic 
PHOENIX WYTEFACE, as one highway engineer 
puts it, “bas at least three times the life of ordinary 
metallic tapes”. Drastic field tests — in extremes of 
climate, in water and mud, over stones and rocks, 
under truck wheels, through brush and barbed wire 
—have established that fact. 


Here is the reason. PHOENIX WYTEFACE is a 
weave of amazingly strong synthetic yarns—a scien- 
tific wartime development—completely covered and 
protected by a special tough plastic coating that is 
not affected by water, is not brittle and will not flake. 


MORE ACCURATE. PHOENIX WYTEFACE will 
stand up to repeated soaking and drying and still 


24 


U. S. Pat. 2,321,920 


maintain a dimensional stability substantially higher 
than that of ordinary so-called “metallic” tapes. 


HIGHER DIELECTRIC CONSTANT. PHOENIX 
WYTEFACE Woven Tapes are entirely non-metallic 

—a feature that is important to Power and Utility” 
Companies and to anyone working near high tension 
circuits. 


EASY TO READ AND CLEAN. The clear black 
red markings on the white background are easy # | 

read. The surface is easily wiped clean. 4 
Ask your K&E Distributor or any K&E Branch @ | 
show you the new PHOENIX WYTEFACE nom ~ 
metallic Woven Tape, or write on your letterhead 
for a sample length to Keuffel & Esser Coy 

Hoboken, N. J. 
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NEW K&E WIDE FRAMED TRIPODS 
GIVE MAXIMUM STABILITY 


The wide framed leg construction of these new K&E 
tripods and the wide, all-metal hinges joining the 
legs and head result in great torsional stability. This 
makes the instrument much steadier—less vibration 
—in windy weather. Legs are straight grained maple. 
They are easy to plant firmly, because of their long 
steel “Stoodite” tipped shoes and large spurs—the 
kind a man can get his foot on, even with boots or 
galoshes. The head fits all instruments with the 
standard 34 inch by 8 threads. K&E Wide Framed 
Tripods are made in stiff leg and extension styles. 


Ask your K&E Dealer or Branch to show you these 
tripods, or write to Keuffel & Esser Co., Hoboken, N. J. 
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ALBANENE* TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and “bleed,” but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 

parency with time. 


Ask your K&E Distrib- 
utor or any K&E 
Branch for a sample 
or write to Keuffel 

& Esser Co., 

Hoboken, N. J. 


*Trade Mark ® 





when you look into 


CONDENSER 
. TUBES 


look into 


, REVERE 


--- and be assured of Top Performance 


Because each condenser installation presents an individual combina- 
tion of conditions, it is not possible to recommend any one alloy that 
will give complete satisfaction under all operating conditions. 

For example: in the condensers (shown above) being made by the 
Elliott Co. of Jeannette, Pa. for the Ohio Edison Company, the tubes are 
Revere Admiralty Metal, inhibited to resist dezincification. This metal 
also is highly resistant to other forms of attack. The result is a set of 
condenser tubes that are best suited to the operating conditions of 
this particular installation. 

To find the alloy or combination of alloys best suited to meet the 
specific operating conditions of your condensers, Revere offers you the 
help of its Technical Advisory Service. Working with the engineers 
of the country’s leading users of condensers and heat exchangers these 
capable consultants, over the years, have helped solve many and 
varied types of problems. This knowledge and experience is at your 
service, ready to help you get longer life from your condensers. 

That’s why Revere suggests that, before you specify your next new 
set of condenser tubes or replace those in one of your present installa- 
tions, be sure to look into Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


View of condenser built by the Elliott Co. for the 
Mad River Station of the Ohio Edison Co., Spring- 
field, Obio. It is an 18,200 sq. ft. two-pass divided 
water-box type, equipped with 3480 1” O.D. x 
#18 B.W.G. x 20° 3” long Arsenical Admiralty 
Revere Tubes. 


TUBE PLATE OF REVERE MUNTZ 
METAL for an 11,000 sq. ft. surface condenser, 
to be installed for a Texas utility, being drilled 
in the shops of the Elliott Co., at Jeannette, Pa. 
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Pick the Rectifier 








fo fit your need 


Each of these th 
ree po ula : ‘ 
ciibionissliiitaee nals ay : . oma rectifiers, copper oxide, low-vol 
tasahenitiiaiaiii eee mina cided oe re tage selenium, and high- 
er rectifier for a i 
particular 


application. As th 
, e best choice d 
e ; 
some general characteristics: pends on the desired application characteri 
. cteristics, here a 
re 






Characteristics Application 


Copper Oxide 


Always formed blocking layer Blocking relays in control circuits 





Heavy overload, voltage and current, Circuit breaker 

of short duration Plating equipment 
High efficiency at high current densities Exciter circuits 
Stabilized Vaging” after few months Relay power supply 
Continuous service Battery chargers 
Long life 





Low-voltage Selenium 


Generally offers the best compromise Cathodic protection 
between the features of high-voltage Magnetic separators 
selenium and stability of efficiency of Battery eliminators 


copper oxide. Elevator controls 





High-voltage Selenium 


Smaller in size per volt over 12 Calculating machines 
Light weight Aircraft 

High voltage, low current Arc suppressor 
Suitable for economical intermittent Coin machines 


service over 12 volts 








To full 
y meet your need 
lies nana a eta Electric makes all three t 
play no favorites, we will give aaa If you have a rectifier 
n impartial recom 
menda- 


tion. Contact 
your local G-E 
Co., Schenectad Apparatus Agent, or wri 
y5,N.Y. te Apparatus Dept., G 1 
. General Electric 


GENERAL ELECTRIC 
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Be specific - Don't just 


"TYPICAL TEST RESULTS ON RUBBER COMPOUNDS | RY: ye tabl | 


The tabulation below lists representative values that have been obtained in actual tests 
of these rubber compounds. 


REPRESENTATIVE TEST VALUES FOR VARIOUS COMPOUNDS 


AMARINE | AMERZONE | AMERZONE | AMARINE AMERITE AMPEROX 
—40 —0O —B —RWS 


Natural Butyl Synthetic | Commercial Heat- 
Rubber Oil-base Rubber Rubber 30% Resistant 


MAX. REC. COPPER TEMP. 60°C Oe 80°C 75°C 60°C 75°C 


ELECTRICAL Dielectric Constant (Spec. Ind. 
CHARACTERISTICS Cap.) 4.0 3 4.0 


Ins. Res. (K) 50,000 40,000 30,000 30,000 20,000 


4.5 4.5 


Dielec. strength in volts per mil 450 300 400 350 


Tensile Strength in Ibs. per 

sq. in. 700 

Elongation in 2” 400% 450% 500% 500% 
ea sis ee. |) er ae 


1000 Synth. | 1000 Synth, 
1500 Nat. 1800 Nat. 


Permanent set y%,” 


Geer Oxygen Oxygen 
Type of test Oven Bomb Bomb 


Temperature 100°C 80°C 80°C 
336 
80% 


Hours 672 


3 
3a 


%F Original Tensile Strength 80% 


Gain in wt. after 7 days im- 
mersion at 70°C 
(Mg. per sq. in.) 


Capacity increase ofter 4 
weeks immersion at room tem- 
perature - 15% 15% 10% 15%° 15% 


Stability Factor 40-80 volts 
per mil 2 weeks at 50°C 5% 1.5% 1.0% 8% 2.0% 3.5% 


eke 


High General General 
Voltage Meets Withstands For hot purpose purpose 
and IPCEA -03 conc. and moist rubber rubber 
Submarine | ozone test 10 hours locations insulation insulation 
use 


data vary considerably with different sizes of conductor and thicknesses of insulation, these identical 
gvaranteed throughout the whole range of sizes and voltage ratings. Some specific con- 
will test higher and others will test lower than the listed valves. However, the above table indicates 


general what may be expected of these compounds. 
AMERICAN STEEL & WIRE COMPANY 
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E buyer of rubber-insulated cable today is faced with the dilemma 
of choosing between natural rubber, synthetic rubber, and a dozen 
different compounds of each. 


The American Steel and Wire Company has always advocated the use 
of special rubber compounds to meet special requirements. To help you 
choose the right rubber compound, we recommend that you— 


Specify For 


AMARINE-40 High voltage service under ground or under water, for all sub- 
marine power cables and for general use above 7500 volts. 


AMERZONE Ozone-resistance. Amerzone-0 is an excellent oil-base com- 
pound. Amerzone-B is a butyl rubber compound that is highly 
resistant to heat and moisture as well as to ozone. 


AMARINE-RWS Hot or damp locations. This is a compound notable for having 


low water absorption combined with excellent heat resistance. 


AMERITE General use up to 7500 volts. A compound of the performance 


type recommended for use where copper temperatures will not 
exceed 60°C (140°F). 


AMPEROX General use up to 7500 volts where a heat-resistant compound 
is required for operation at copper temperatures up to 75°C 
(167°F). 


AMERPRENE Flexible jackets. Owing to its high content of Neoprene, this 


compound is resistant to oil, flame and sunlight. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


The accompanying illustration shows one of our standard constructions with Amerite 
Performance Grade around conductors; conducting rubber tape for non-metalic shield- 
ing when rated over 2000 volts. The cover is of Amerprene, a tough, hard-wearing 
compound, containing a high percentage of Neoprene. These compounds can be com- 


bined in cable constructions to fit the requirements of industrial, mining, and sub- 
marine installations, 


__UsS) AMERCLAD CABLES 
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Ingersoll Nine Station Machine 
—(partial view) milling and boring 
cylinder blocks. 


SQUARE D MOTOR CONTROL operates every auto- 


lin this New automotive engine plant 


requirement. Standardized components, 
each designed to perform a specific con- 


matic machine too 


These pictures show only 4 few 

oi the tremendous battery of Square D 
controlled machine tools in one of the trol function, are all physically propor: 
country’s newest and most modern auto- tionedto makeup compact, attractive con 
motive engine plants. trol panels. There is no wasted space—yet 
There are sound reasons for selecting there is complete accessibility for speedy 
inspection and maintenance. Square D con- 


Square D. Unusual completeness of line 
satisfies virtually any ACorDC application trol is designed for machine tool service. 


cacuigie emcomumnraes, 
ee eg 
es 


Write for Machine Too! Control Bulletin 207 describing Square D’s complete line. 


Address Square D Company, 4041 N. Richards St., Milwaukee 12, Wisconsin 


SQUARE [) COMPANY 


DETROIT MILWAUKEE LOS ieee 


SQUARE D COMPANY CANADA LTD., TORONTO * SQUARE D de MEXICO, S.A- MEXICO CITY, D.F. 
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Machine—chamfering and 


Kingsbury 
| seat, and drilling oil hole 


Foote-Burt Machine—reaming and forming bal 
facing valve guides in cylinder heads. 


Cincinnati Mill-Broach Machine— 


milling and broaching cylinder heads. 


Krueger- 

Barnes 

Machine—drilling 

12 smoke holes in 

piston oil ring groove- Baush Eight Station 
Machine—drilling and 

cylinder blocks. 


renee 


reaming 


ee 


4 — ae eames - —7 - cesar 


mene Te 







I 






eo tt | y | 
ee 
4 4 et Pd ee 
SEE EEE “Ee 
ort ty Tt ti ES ho ee ts SRBMENKAMOB Re 
ELC SCA tole - i , 
“Cie ieto ae 
















2 “fF, am sp 
sie LL aa FERS 
/ 7) KE Mee 7 7 ~~ siS  % 






Ci aa + 
“> ¢ r (Ae> _ 
AKs Casa ¢ Gene fe An* 
~w we - _ 

~ 2acmN ‘= @~ 

ANA WW) 07. AP 
i % ‘ ~\ - 
EE NUP WS 
£ ELE AN SDI SERN 


“Aare 3 »-> 





Electric Machinery Mfg. Company's 
: synchronous motors directly connected 
: to Pennsylvania Crusher Company 
ne? hammermills at the Jones & Laughlin 
‘ Steel Company plant in Aliquippa, Pa. 
The motors are 500 hp, 750 rpm, 440 volt. 


| SYNCHRONOUS MOTORS THAT DRIVE RUGGED HAMMERMILLS 
| USE LONG-LIFE EmisGi BEARINGS 


; Synchronous motors made by the Electric Machinery Mfg. Company, 

of Minneapolis, Minn., are always called upon to perform at top efficiency. 
; This is especially true in driving heavy-duty hammermills, where the 
: motors must operate on a long-run, low-maintenance basis. 


In the hammermill installation at Jones and Laughlin, for example, 
each of the driving motors is equipped with two Ss0SiP Spherical Roller 
Bearings on the rotor shaft. These bearings help to insure satisfactory 
motor performance through the elimination of frequent bearing adjust- 
ment and lubrication. Because they are fully self-aligning, the capacity 
of the bearings is not affected by shaft distortion or deflection resulting 
from overloads. 


|! Other manufacturers of electrical equipment —like the Electric Machinery 
a! Mfg. Company—are looking to SSS for the best solutions to their 
oh bearing problems. Let SSF engineers help you to put “The Right 
| Bearing in the Right Place.” 


Write to: SS0SF Industries, Inc., Philadelphia 32, Pa 6642 


Electrical Equipment Bearings engineered by & < | 
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In grueling interrupting 
current tests for arc re- 
sistance, Plaskon Alkyd 
withstood twice the cur- 
rent of the next best 
plastic. At that point, 
this starter motor, made 
by The Arrow-Hart and 
Hegeman Electric Company, 
stilloperated satisfactorily. 


In “The Standard Television Tuner” 
extreme accuracy is of the utmost 
importance. Tolerances of molded 
Plaskon Alkyd parts used by Standard 
Coil Products Company are held as 
low as .0005”. These Plaskon Alkyd 
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Partial List of 
Applications for 


PLASKON ALKYD 


LOOK HOW INDUSTRY HAS SWUNG TO 


















Just a year ago Plaskon offered industry a new molding 
compound ... Plaskon Alkyd. This revolutionary Plaskon 
Alkyd Mineral-filled Molding Compound made possible 
a new approach to compression molding, permitting 
higher production than ever before attained. Seconds, 













instead of minutes, became the standard of cure time. CAPACITORS 
Today, this new molding compound is the soeesee 
CONDENSERS 


fastest-growing member of the Plaskon family. 
In just twelve months, sales have risen 417%. 
Here are some of the reasons for Plaskon MAR. 
Alkyd’s overwhelming acceptance... wr 
ULTRA HIGH-SPEED MOLDING 
LOWER MOLDING PRESSURES 


CRYSTAL ADAPTORS 
DISTRIBUTOR HEADS 
ELECTRICAL CONNECTORS 
ELECTRICAL INSULATORS 




















FUSE PLUGS 
SIMPLER, LESS BULKY MOLDS Yes, industry has swung LIGHTING 
to Plaskon Alkyd a 
UNEXCELLED ARC RESISTANCE couse Ke seal sea 
LIGHTER, MORE COMPACT PRESSES | Joost mare 
SUPERIOR DIMENSIONAL STABILITY YP eer vee 







opportunities. Why not 
let an experienced 
Plaskon Service Engi- 


HIGH SOLVENT AND CHEMICAL RESISTANCE 
EXCELLENT HEAT RESISTANCE 


SWITCH BASE 
TELEVISION TUNERS 





JAN. neer help you and your TELEVISION TUBE BRACKETS 
molder adapt Plaskon TERMINAL PLUGS 
~ Alkyd to your products? TUBE BASES 







. Just write and tell 
us when he can call. 


WV WIRING DEVICES 


FEB. 


PLASKON DIVISION 
LIBBEY* OWENS +FORD GLASS COMPANY 
2137 Sylvan Avenue * Toledo 6, Ohio 
In Canada: 
Canadian Industries, Ltd., Montreal, P.Q. 
® 





Branch Offices: Boston, Chicago, NewYork, 
Los Angeles, Rochester, San Francisco 


Manufacturers of Molding Compounds, 
Resin Gives, Coating Resins 
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Engineering Advances 





The search for improving brushes that will bring you better 
commutation is a never-ending job at Speer’s Research 
Laboratories. Here are a few typical advancements: 


CARBON BRUSH GRADE 4029 for bounce-free contact . . . chip- 
ping and breaking resistance . . . polishing action . . . cooler, 
almost sparkless commutation. 


MULTIFLEX for improved contact . . . uniform brush wear . . . 
equal spring pressure . . . double brush efficiency . . . easy 
edaptation to any commutating machine. 


In addition, a new copper — silver tamping compound has been 
developed by Speer to provide better brush performance. This new 
. compound offers the following advantages :—provides better shunt 
holding power and is mechanically stable to vibration, electrically 
stable over wide ranges of temperatures — does 
not oxidize or shrink. Write Speer today 

for complete information on these 
engineering advances. 















U.S. PAT. 
2,181,067 


@ 5943 
aCe lathe brushes -contacts - welding electrodes - graphite anodes - rheostat discs- packing rings- carbon parts 
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MICRO Precision Switches... 


Combining High Electrical Rating 
with High Inrush Capacity 


These two MICRO precision switches offer the design engi- 
neer the answer to applications which call for a steady state 
current rating of 20 amperes and an inrush capacity of 75 
amperes at voltages up to 460 volts a-c. 


Available with both plunger and adjustable roller arm actua- 
tors, these switches are sealed in rugged die cast aluminum 
1. MICRO BAFI-2RN2 
, housings to protect against mechanical damage or shock. 
precision switch with es c > peta ; 
Overtravel mechanism is built into the metal housing. Ample 
adjustable roller arm 2 : as ‘ 
etuuies. wiring space is provided in the housing. Side facing terminals 
on the enclosed basic switch simplify wiring. 


Underwriters’ Laboratories list these two switches for 
34 H.P., 115 volts a-c; 1144 H.P., 230 volts a-c; 20 amperes, 
125, 250 or 460 volts a-c; tungsten lamp, 10 amperes, 
125 volts, a-e. 


These two switches are typical of MICRO’S continual effort 

to develop new precision switches to meet every type of 

design requirement. They are but two of more than 3900 

varieties of MICRO precision switches. Whatever your de- 

° acne aan ORN pr Sibies ask Whi ohalber sign problem, if it involves the use of precision snap-action 

cache wits ane aealeble In beth switches, consult MICRO SWITCH engineering service 

right and left hand designs. direct or contact any of the offices listed. It may save you 
time and money. 


©1949 Firse Industrial Corp. 


MARK ® 
MICRO - -- (ms 
ein TRADE 


first NAMES 
¢ches A DIVISION OF FIRST INDUSTRIAL CORPORATION 
cision swt 


pre are 
FREEPORT, ILLINOIS, U.S.A 


BRANCH OFFICES: Chicago * New York * Boston * Cleveland * Los Angeles 
SALES REPRESENTATIVES: Portland * St. Louis * Dallas » Toronto 


pigiemeendahd The MICRO B AFI-2 RN2 precision switch shown above 
of new adjust- and all of the wide variety of MICRO roller arm op- 
silt: valine, wee : erated switches are now equipped with this new positive 
actuator. ' lock device. The serrations on the roller arm (see ex- 
i. ploded view) make possible a positivé lock of the roller 

arm in increments of approximately .2°. 


4 Exploded view of new ad- 
justable roller arm actuator 
showing serrations which 
give positive-lock in all 
positions. 


Variations of this new adjustable roller 
arm actuator are now standard on all 


types of MICRO precision switches 


Ps which employ a roller arm actuator. 
These include the following: 
. Explosion Proof DieCast Enclosed Splash Proof 





Here’s a new 
appliance motor — 
New in 
mechanical features — 
New in 
electrical performance 


In the new DELCO APPLIANCE RIGIDFRAME 
motor four welded struts lock the lamina- 
tions in place and provide a rigid frame 
upon which the motor is assembled. The 
recent development of new welding tech- 
niques by Delco Appliance engineers makes 
possible this revolutionary type of motor 
construction which has superior mechanical 
features and electrical performance. 


RIGIDFRAME CONSTRUCTION insures 
against misalignment frequently caused 
by rough handling in manufacture and 
shipping. The rigidity of the welded struts 

d motor end heads assures concentricity 

een stationary and moving parts— 
maintains positive bearing alignment, assur- 
ing freedom from binding or freezing. 
Magnetic noise is greatly reduced, too— 
with resultant quietness of operation. 

RIGIDFRAME CONSTRUCTION allows 
maximum utilization of magnetic material— 
thus reduces electrical losses and improves 
electrical performance. This effective use 


DELCO APPLIANCE DIVISION, General Motors Corp., Rochester, N. Y. 


Also manufacturers of automatic Delco-Heat and Delco Water Systems for farms and homes. 
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Now! Delco Appliance’s Revolutionary 


NEW RIGIDFRAME MO 


Available For Your Needs 


of magnetic material results in a high 
pullout torque, which insures against 
burned out windings under heavier work 
loads. 


In addition to these outstanding features 
the new DELCO APPLIANCE RIGIDFRAME 
motor has a one-piece, die-cast rotor and 
fan for added performance—a heavy duty 
starting switch which gives smooth, trouble- 
free starting under maximum loads—and 
nylon insulated windings covered with a 
thermo-setting insulation varnish, for 
freedom from electrical breakdown. 


The new RIGIDFRAME motor is another 
example of the engineering and research 
that has made Delco Appliance a leader in 
the production of small motors. Whether 
you need a Split-Phase, a Series-Universal, 
or an automotive Heater and Defroster 
motor—you can depend on Delco Appli- 
ance design and quality. Our engineers will 
be glad to work with you in designing the 
motor to fit your exact needs. 
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New DeELco APPLIANCE 
RIGIDFRAME — SPLIT-PHASE 
Morors for washing ma- 
chines, ironers, blowers, 
control devices, office equip- 
ment, and other electrical 
appliances. 





DeELtco APPLIANCE AUTO 
MOTIVE HEATER AND DE 
FROSTER Morons. Also for 
seeders, small blowers, cool- 
ing and ventilating fans, 
and other appliances. 








Detco APPLIANCE SERIEF™ 
UNIVERSAL Motors fot > 
sewing machines, i 
machines, small blows 
motion picture pfo 2 
farm machinery an fe 
uses. 
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 COMPACT—'/ the size of conventional starters! —<—— 


EASY TO WIRE AND SERVICE 6” 
SIZE 3 ILLUSTRATED 


Straight through wiring reduces bending and forming of heavy wires. Terminals are front wired. Line and load 
wires connect at opposite ends. SAFE AND DEPENDABLE = High power at low wattage. Tough, 
dependable overload relay, with bimetallic inverse time element. Interchangeable heaters. NEW, TOUGHER 
CONTACTS A broad line-of-contact surface. Curved and movable against flat and stationary contacts. 
Tips of special silver alloy brazed to copper PLASKON ALKYD BASE AND HOOD new tested 


Plaskon Alkyd molding compound used in protective base and hood. Exceeds arc resistance of next best material 
by 50% to 60%. 


SIZE 2 MAX. H.P. SIZE 3 MAX. H.P. 


Single Phase Single Phase 
Polyphase Polyphase 


WRITE TODAY FOR LITERATURE ON ARROW-HART TYPE "RA" MAGNETIC STARTERS AVAIL- 
ABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES IN SIZES 0, 1, 2 and 3 


Pi Fi tA VR ee ees 





se RA SEALS NN Ne 


ee 








ARROW 


PN 


HART 


hdd oe 


SIZE 2 
yp afife \* BPPLicanion 


The Ekstrom Carlson moulder features a special control panel 
designed and built by W. F. and John Barnes. This panel, only 
14” x 22”, contains four Arrow-Hart Size 2 magnetic starters 
and one Size 1 magnetic reversing starter, with a unique center 
line wiring plan. These design innovations were made possible 
by the use of Arrow-Hart’s new “RA” line of motor starters that 
are only 1/2 the size of conventional starters. This compact 
panel has a capacity of over 100 H.P. of divided motor con- 
trols with room to spare. 


NEW RIGHT ANGLE BALANCED MECHANISM 


SAVES SPACE, PERMITS UNUSUAL LAYOUTS 


Arrow-Hart’s new right angle balanced mechanism has a knee- 
action belicrank fulcrum, which transfers the leverage from a 


vertical to a horizontal plane. This multiplies the leverage and 
increases contact pressure. Greater power, finer balance, 
versatility — in an ingeniously compact design that cuts con- 
ventional starter size in half — all of this is due to the amazing 
new right — fail safe, balanced mechanism developed 


















| OTHER TYPES OF RECTIFIERS TOOK 
THEIR TOLL AT THE TOLL GATES 


..» THEN 





BRIDGED THE GAP! 


SELENIUM RECTIFIERS 








NGINEERS working on New York’s great Tri- 
borough Bridge had a problem: Existing recti- 
fier installations controlling 22 toll lanes were 
not efficient. . . They were far too bulky for the \ 
current and voltages delivered. . . They generated too 
much heat. 3 


The solution? Ralph M. Thompson of the Elec- | 
tronic Signal Company, Williston Park, L. I. to 
whom the contract was let chose and installed . 
SELETRON Selenium Rectifiers built on Aluminum 
... and the problem ceased to exist! For SELETRON 
Selenium Rectifiers actually require no more than 
1/5th the space needed for the old equipment; they 
have low internal heat losses, and afford much better 
voltage regulation. 
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INSTALLATION AT TRIBOROUGH BRIDGE, OP- The Triborough Bridge installation is typical of i 
ERATING D.C. RELAYS AND COUNTERS RE- hundreds of other applications where “job-rated” 
CORDING THE NUMBER OF CARS AND TOLLS SELETRON Selenium Rectifiers have paid off in top : 
COLLECTED. erformance. They are available i iety of / 

60 VOLTS OUTPUT, 45 AMPS. CONTINUOUS P ee yee a a 
DUTY, IN USE 24 HOURS A DAY, 365 DAYS assemblies to cover a wide range of currents and 
A YEAR. voltages. : 


Perhaps you have a tough rectification problem that SELETRON engineers can solve. Will you 
write and tell us about it now? Our general catalog is yours for the asking, too. Just address 
Dept. MS-24. 


SELETRON DIVISION 


RR) RADIO RECEPTOR COMPANY, Inc. QR 


Since 1922 in Radio and Electronics 


Main Office & Factory: 84 North 9th St., Brooklyn 11, N. Y. © Sales Department: 251 West (9th St., New York (1, WN. Y. 


DECEMBER 1949 


214 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- 
gels, Belgium, sole agents for Belgium, Holland, France, 
ond Switzerland. 


WM. COULTHARD & CO. Ltd., Carlisle, England, sole 
ts for England, most European countries, India, Aus- 
tralia, and New Zealand. 


The 1950 Harley-Davidson 
Hydra-Glide Motorcycle 


The front brake side plate on 


this popular new motorcycle is 
an excellent example of the plus 
ues which designers can s 
often get in Madison-Kipp d 
castings. The high strength, 
accuracy, and functional bosses 
recesses are inherent valu 
e lightness and the o ap 
are extra values. | 


0 Skilled cu DIE CASTING lechanics 
0 Experienced ca LUBRICATION Engineering 


0 Ouginators of Really 
ie ay 2 me elt 
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THE DALMATIAN, originally 
bred to run with coaches 
and carriages, may suffer 
from technological unem- 
ployment today but he is 
still popular. He is a loyal, 
one-family dog. 

The pure breed is white 
with either brown or black 
spots, round and varying in 
size. He should measure 19 
to 23 inches in height. 


For Safety in Shipping 
Buy the Box with a Pedigree 






















ORDEN’S Grated American Cheese 

is one of many famous national 

brand products shipped by truck, rail, 

water or air in Union corrugated con- 
tainers—the boxes with a pedigree. 


Reserve strength to withstand the 
hazards of all forms of shipping is built 
into Union boxes. Rigid quality con- | 
trol begins in Union forests and follows 
production through the world’s largest . 
integrated pulp-to-container plant and 
four strategically located box plants. 





So, for safety in shipping, do as 
‘ many makers of national brand prod- 
ucts do—call on Union. 75 years of 
leadership in package engineering and 
mass production techniques is assur- 
ance you will get the right box for your 
product at the right price, delivered 
where you need it when you need it. 





CERTIFICATE 
OF BOX MAKER 





Dependable Packaging 
Since 1872 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA > CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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Speeded 
packaging 55% 














Boosted winding 
rate 300% 


Here's a gain chalked up on the 
wire rewinders of a Pennsyl- 


Output of a box-sealing 
machine, newly equipped 
with adjustable-speed 
drive, jumped from 38,000 
to 60,000 cartons per how, 


vania steel company, by install- 
ing G-E adjustable-speed drives. 





Stepped up 
punching 968% 





A feat performed on a large 
punch press, hiking output from 
78 to 800 parts per minute. 





Raised turning output 66% 


This was worked out by specifying adjustable-speed drive 
on an automatic lathe. 


Speeded 
proportioning 





A chemical manufac: 
turer found it possi- 
ble to go from batch 
to continuous proc 
essing in the pro 
duction of phthalic 
anhydride by using 
adjustable-speed 
drives. 


Increased grinding production 40% 


This gain was achieved 
on a Buffalo company’s 
face and knife grinder 
with—you guessed it— 
an adjustable-speed magma 





drive. 
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BOOST OUTPUT 


General Electric adjustable-speed drives 


can increase the output of your machines— 
make them more accurate, more versatile 


Extra production you never expected may be ready to 
roli from your driven machines. Call it bonus produc- 
tion, since you get it by using improved speed control, 
and not by adding new machines. You can expect even 
more than boosted output from properly applied ad- 
justable speed—it’s a single-handed help in improving 
product quality, minimizing waste of time and ma- 
terials, and cutting down on rejects. 

Adjustable-speed drives have been around for years. 
But General Electric has brought them to a new high 
in versatility and power to work production miracles. 
Now you can buy G-E drives precision-engineered to 
your machines, at mass-production prices. Now you can 
choose from a complete line of General Electric Drives 
—packaged drives providing utmost flexibility. G-E 
drives offer plants that can use better speed control a 









booklet is ready. 


DECEMBER 1949 


Your copy of the new 24- 
page adjustable-speed 
Please 
write for Bulletin GEA-5334 
on your business letterhead. 


quick way to halt the squeeze on profits. 

TO UNCOVER OPPORTUNITIES for saving through the 
application of adjustable speed in your plant, General 
Electric offers this help: 

First, the assistance of specially trained sales engineers 
who bring you the benefits of experience gained in 
applying adjustable speed to practically every kind 
of machine in practically every industry. Pick up your 
phone now and call your nearest G-E field office. You’ll 
find the telephone number listed in your directory. 
Second, a comprehensive, carefully illustrated book on 
the whole subject of adjustable speed. It’s written from 
management’s viewpoint, but backed up with all the 
facts an engineer needs. Write for your copy. Appara- 
tus Department, Sec. 751-1, General Electric Company, 
Schenectady 5, N. Y. 
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Light pressure seals 
for stamped and 
rough-cast parts 








Send for this Gasket Handbook 


You'll find useful application and 
specification data in the revised 24- 
page booklet, “Armstrong's Gasket 
and Sealing Materials.’ It contains 
up-to-date information on straight 
synthetic rubber, cork-and-synthetic- 
rubber, and cork composition gasket 
and sealing materials. 

This booklet includes ten technical 


Sealing stamped and rough-cast surfaces re- 
quires gasket materials with an unusual 
combination of properties. These materials 
must be soft enough to seal irregular sur- 
faces without buckling light stampings. Yet 
they must be sufficiently firm to retain their 
kickback. And, of course, they must be 
impervious to the sealed medium. 

These diverse requirements are met by 
Armstrong’s Cork-and-Rubber Gasket Ma- 
terials. Compressible cork particles dispersed 
throughout a matrix of synthetic rubber 
give cork-and-rubber its softness and lasting 
resilience without objectionable sideflow. 
Cork-and-rubber also has a resistance to 
fluid penetration that is comparable to 
straight synthetic rubbers. 

In figure 1, for example, cork-and-rubber 
provides a weathertight seal on a stamped 
signal lamp housing. It conforms to surface 
irregularities in both the flanges and lens 
and cushions the lens against breakage. Re- 


discussions of the factors influencing 
modern gasket and joint design. It 
also suggests methods of putting 
Armstrong’s stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, and 
transportation industries. 

For your free copy, fill in coupon 
at right and mail today. 





silient cork-and-rubber also reseals tightly 
when broken lenses and burned-out bulbs 
have been replaced. 

Cork-and-rubber provides an effective seal 
for the stamped diesel hand hole cover in 
figure 2. Its softness permits economical 
light pressure assembly without buckling 
the cover. Yet despite frequent opening and 
closing of the cover, cork-and-rubber retains 
its sealing efficiency. 

On waterproof electric motors, an un- 
machined cast flange and stamped cover 
plate are sealed ‘with cork-and-rubber as 
shown in figure 3. Cork-and-rubber con- 
forms to surface irregularities and is unaf- 
fected by exposure to oils and salt water. 

Light pressure seals are but one kind of 
problem solved by Armstrong’s Cork-and- 
Rubber. Chances are, its unique properties 
can help seal your problem jobs. 
We suggest that you contact your @® 
Armstrong representative today. Nfs 
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| ARMSTRONG CORK CO. | 

| Gaskets and Packings Dept. | 

! 9512 Arch Street, Lancaster, Pa. | 

| Please send me at once a free copy of the | 

- v 1@4 % | new 24-page booklet, “Armstrong’s Gasket and_ | 
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FROM A-C. | POWER LINE 


CONTROL 
STATION 














The new V*S Drives are 
now available in %, 1, 1% 
and 2 hp. sizes. Compact 
control unit is approxi- 
mately 11" square, 30” 
high—weighs under 75 
pounds. 


CONTROL 
UNIT 





ADJUSTABLE-SPEED DRIVE MOTOR 












The Original 
Packaged All-Electric, 
Adjustable-Speed Drive 
for A-c. Circuits 
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NEW VS DRIVES 2. 


- Thousands of Additional Applications 






mm | 
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Adjustable Speeds from A-c. Power 
for Greater Production at Lower Cost! 


Here is a simple, space-saving, low-cost Al/-Electric Adjustable-speed 
Drive. This V*S Drive utilizes the same fundamental principles em- 
ployed in the design of a// Reliance V*S Drives for over 11 years. 


UNLIMITED SPEED CHANGES. Provides an un- 


limited selection of speeds over a wide range 
—electrically. 


JOGGING AND CREEPING SPEEDS. Selector switch 
provides for slow, jogging speed. Creeping 
speeds available through speed adjustor. 


REMOTE CONTROL. Push a button and twist a 
knob—at the machine or at any remote location 
—for instant action. 


QUICK, SMOOTH STARTING AND STOPPING. 
Offers fully controlled starting and stopping. 
Dynamic braking is available. 





SPACE-SAVING. Compact, adjustable-speed drive 
motor connected to the driven machine saves 
valuable production space. 


SIMPLIFIED DESIGN. Simplest design ever 
achieved in a packaged, all-electric adjustable- 
speed drive operating from A-c. circuits. 


ADAPTABLE. The new V*S Drive can be easily 
applied to existing machines or built into 
machines as original equipment. 


Machine builder or machine user, it will pay vou 
to have all the facts on this important extension 
of the V*S line. Write today for Bulletin D-2101. 


Sales Representatives in Principal Cities 


RELIANC 
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M-R-C BALL BEARINGS 


Complete Range of Types for All Requirements 


Maximum-Capaci Super-Conrad Radial Type R Maximum-Capacity Maximum-Capacity Maximum-Capaci 
Snap-Ring oo" Snap-Ring Type Maximum-Capacity Single-Shielded Double-Shielded Notched Type " 


“M-R-C BALL BEARING 
INTERCHANGEABLE TABLES" 


Ball Bearings of Various Makes in 
Numerical Order and Corresponding 
Sizes of M-R-C Replacements. 


This bulletin contains a list of bearing numbers 
of over 12,000 different ball bearings made by 


various American ball bearing manufacturers. 


Sent free on request — Ask for Bulletin No. 26 Super-Conrad Snap-Ring Single-Row 


Type Single-Shielded Extra-Light Type KR 


Adapter Type Radio-Thrust 
> ” . Angular-Contact 


Double-Row Duplex Wide-Inner 


Thrust Bearing Double-Row 
Maximum-Capacity Type 


Bearing Flat Washer Type Single-Shielded 


Fabri-Seal Type Extremely-Light 


Super-Precision Bearings Extra-Small Double Felt-Seal 
with Sealing Ring Inch-Size 


Single Row Duplex (Miniature) Shielded Both Sides 


Narrow-Type Super-Conrad Max.-Capacity Snap-Ring Super-Conrad Type Clutch Throw-out Clutch Throw-out 
Deep-Groove Type Type Single-Shielded Single-Shielded Plain with Housing 


MARLIN - ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, N. Y. 
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it’s the.... conTROL 
AND 
TRANSFER 

SWITCH 


full size 


Desicn engineers have already utilized the SB-1 for 
over 10,000 control combinations on circuits up to 20 am- 
peres at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean longer life and 
low initial cost to you. There’s a standard SB-1 for most 
jobs, and they’re ready on four weeks’ delivery. If a stand- 
ard can’t satisfy, we’ll build what you want from standard 
cams, contacts, and fingers of the basic design. 


A variety of attractive switch handles, and watertight, 
dust-tight, oil-immersed, fabricated-metal, or explosion- 
proof housings are available to fit your particular installa- 
tion problems. Mount on panels 4 to 2 inches thick. 
Switch shown is 814 inches over all, 234 inches wide, 444 
inches high. 


Why not try an SB-1 on your particular control problem? 
Your nearest General Electric sales representative will be 
glad to assist you in the selection of an SB-1. Also, ask 
him for a copy of GEA-4746 that gives additional informa- 
tion about the SB-1, or write to Apparatus Department, 
General Electric Company, Schenectady 5, New York. 
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ee THAT’S CHASE FREE-CUTTING BRASS ROD! 


ALK about your /ree-cutting brass rod! In 
Chase regular Free-Cutting Brass Rod 
the number of lead particles removed in one 
revolution of a %’ drill is about 9,000,000! 


Each of these particles is contributing to 
this free-cutting quality. That’s what speeds 
your production ... preserves your machin- 
ery... produces a finer product. And Chase 
regularly produces 19 different highest 


quality copper-alloy rods for your needs. 


It’s to your advantage to buy brass rod 
from a brass manufacturer. Your problems 
are our problems. It is our business to 
offer you the best possible service — in- 
cluding free advice on special problems 
and alloys—and we have the /argest network 
of brass and copper warehouses and offices 
in the country ready to serve you. 


We Nedéonds He 


9,000,000 LEAD PARTICLES REMOVED IN ONE REVOLUTION 





ft 


(‘has C BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 
ALBANYt ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (Soles Office Only) 
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What made this RCA Victor radio-phonograph an 
over-the-counter success? First, its two-for-one value 
...combining the radio and record player in one neat, 


. compact package. Second, the eye-appeal of its trim, 
MPc molded plastics smartly styled design. Third, its more-for-your- 


money price tag. 
In achieving all three of these sales-winning virtues, 
Cd. a 4 Cade the MPc-molded cabinet played a major part. Molded 


plastics inexpensively produces the complicated shape 
needed to house the dual mechanism. Plastics adds 


FOR THIS RADIO-PHONOGRAPH color...sleek lines...mold-perfect finish. Ingenious 
mold design cuts assembly costs by providing molded-in 
BY RCA VICTOR openings for dial and controls, as well as cored studs 


to take self-tapping assembly screws. _ 
And in this case, the inventive use of plastics can 
often lift a product above competition. Making 
plastics perform to your commercial advantage is our 
business, here at MPe. Submit your plastics 

product or problem to Motpep Propucts 
CorporaTion, 4535 W. Harrison St., 

Chicago 24, Ill. 
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MOLDED PRODUCTS 
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NEasbestus—the wire for “hot spots”— Guard your product reputation by using wires and cables 
Asbestos and asbestos-varnished cambric of greater reliability, superior performance and longer life. 


insulated. There’s a National Electric insulated wire and cable for 
indestructo—maximum service under every purpose—also special wires and cables built to your 
severe usage—Tough, durable Neoprene Py ye specifications. Our staff of electrical wire 
jacket. TTT aI aaTTT and cable engineers will be glad to dis- 

Spee: cuss your requirements with you. Call 
our nearest representative or write direct 
to the factory. 


Engineered for the jobs they are intended 
to do. 


Built for top performance and maximum 


endurance. * * 
They add life to appliances, tools, apparatus Nati 0 nGi i= | ect rase 


and equipment because they have plenyol @PROOUCTS CORPORATION 


‘abuse resistance.” 1313 CHAMBER OF COMMERCE BUILDING ~- PITTSBURGH 19, PA. 
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you can BE SURE... te is 


__ Westinghouse 





a 
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SURFACE 
> 


Westinghouse Oil-Tite Control Stations and Units which become convenient and attractive flush plates. 
improve control operations on all types of pilot- Get complete information from your nearby 
control circuits and controllers. Their unit flexi- Westinghouse office. Ask for bulletin DB-15-022. 
bility makes possible attractive installations to suit Or write Westinghouse Electric Corporation, P. O. 
particular needs. Box 868, Pittsburgh 30, Penna. J-30010 


For surface mounting, they are available in hand- 
some, die-cast Bonderized enclosures. The sleek 
design and smooth, baked enamel finish harmonize 
with modern industrial design. Contact blocks may 
be mounted in the base, eliminating flexible leads 
from box to cover. Nine operator assemblies and 
six enclosures provide circuit combinations for 
any requirement. 

When it is desired to mount units in machine 
cavities, or in banks in large control stations, the 
contact blocks may be mounted in the conventional 
manner. For flush mounting in machine cavities, 
the controls can be purchased with covers only, 





DECEMBER 1949 53 








Beat ... Heat 


specify 
















44 


JOFLAME-COR” 
‘the HEAT-RESISTANT lead wir 


APPROVED by 
BY 

UNDERWRITERS 

LABORATORIES 


AT 
4 0 CENTIGRADE 6 00 VOLTS 


_ A challenge to every manufacturer of Vacuum Cleaners, Refrigerators, Electric Fans, Business iS 
and Scientific Apparatus: Once you discover the singular efficiency of “NOFLAME-COR” in me 
use where resistance to heat is of extreme importance, you'll specify it thenceforth as MUST! 








We have your size, solid or stranded. Over 200 color combinations. Engineering data and — 
samples sent upon request on your letterhead. 


Vv Flame Resistant / High Insulation Resistance / Heat Resistant 
¥ High Dielectric ¥ Facilitates Positive Soldering V/ Easy Stripping 


¥V Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 






“made by engineers for engineers”’ 


CORNISH WIRE COMPANY, inc. 


leh mea [olaia) shamink al ae 15 Park Row, New York 4 ‘ee 1237 deaths seat a Bldg 
Tre l- tee, Philadelphia 6 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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Make WARM FRIENDS! 
oO Looking for a strong, lightweight, heat-resistant material? Your | 
warm-friend-in-need may well be a BAKELITE Phenolic Plastic—as 


it is for this “Kodaslide” Projector, from Eastman Kodak. Its lens 

mount, barrel, top, and bottom, are rapidly and inexpensively molded NOTES FROM BAKELITE CORPORATION 
with a smooth, lustrous finish that requires a minimum of finishing. ON BETTER, 
All parts are assembled quickly. A plus value is its excellent electri- 
cal resistance. Do these good-looking projectors suggest the use of 
BAKELITE Phenolics in the parts or products you manufacture? 
Molders: Auburn Button Works, Inc., and Waterbury Button & Mfg. Co. 


FASTER, LOWER COST 
PRODUCTION WITH ‘“BAKELITE’’ PLASTICS 


SALES Compelling Premiums 
Need Premium Quality Plastics 


@ That’s why BAKELITE Styrene Plastics are used 
in the rear-view mirror glare shields included as 
premium offers with S. C. Johnson & Son’s famous 
“Carnu” auto polish. BAKELITE Styrene Plastics 
come in virtually every color, transparent, trans- 
lucent or opaque. They mold easily to close toler- 
SM ances and fine detail—providing smooth, lus- 

§ trous surfaces. They are ideal for toys, games, 

| packages, novelties, premiums, brushes, 

} combs, a thousand and one things. 

Molder: Armstrong Products Co, 
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BAKELITE Bonding Resins 
Help Nearly EVERY INDUSTRY! 


- Take these “Rusco” brake linings bonded with BAKELITE Phe- 
nolic Resins by the Russell Manufacturing Co. Longer service life 
is demonstrated, for example, on New York City taxicabs where they 
last nearly three times longer than linings formerly used. Clutch 
facings last longer, too. It’s typical of the way the great variety of 
BAKELITE Bonding Resins are adding life and efficiency to many 
products such as abrasive wheels and sandpapers, and glass, mineral 
and vegetable fiber thermal insulation, storage battery plate separa- 
tor retainer mats, and tuft binders for carpets and rugs. As sand core 
bonds for ferrous and non-ferrous metal castings, they’re speeding 
foundry operations, lowering costs. 


MORE BAKELITE NEWS ON NEXT PAGE 























A BETTER TV Cabinet 
at LOWER Cosy 


} Philco Corporation accomplished just that—with Baxgy; 
Plastics. Easily and inexpensively moltled, the BAKELITE ~ 
nolic cabinets of Philco’s new 7 and 10 inch direct-view ie 
type TV sets permit fast mass production at lowest cost, Th. 
cabinets are molded in one piece with all lugs, chassis eiten 
ings, and openings completed at the same time. Color and = 
manent lustrous finish are self-contained. The lower cost helps 
bring television to more people which means broader market, 
for Philco. 


Molders: General Industries Co., and American Insulator Corp. 


Immense New ADVANTAGES 
in Plastic-Surfaced PLYWOOD! | 


5) Paper-plastic surfacing offers these qualities to plywood: 
Armor-clad resistance to wear and weathering, higher tensile 
and flexural strengths, greatly decreased moisture absorption, 
and a better surface for painting. Kimberly-Clark Corp. impreg. 
nates a special paper stock with water-soluble BAKELITE Phe. 
nolic Resins. Sheets of this “Kimpreg” material are then laid up 
with the glue-spread assembly of wood plies. The lay up is cured 
in a hot press. The paper-plastic surfacing is anchored perma. 
nently to the plywood. The resultant product is sold by Georgia. 
Pacific Plywood and Lumber Co. as GPX Plastic Plywood. It is 
widely used for concrete forms that can be re-used many times; 
shipping cases, farm buildings and wagons, production-line | 
chutes and tables, marine decking, linings for freight cars and 
trucks, and sidings for buildings. 



















Bakelite 


TRADE-MARK 


PLASTICS 
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BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation qa 
30 East 42nd Street, New York 17, N.Y. 


Design Changes Are Easy with 
Versatile, Adaptable Plastics! 


Check coupon below for information on specific subjects illus- 
trated. For general information, write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.” 


BAKELITE CORPORATION, Dept. C-20 
30 East 42nd Street, New York 17, N. Y. 





Please send information on subjects checked below: 


[| 4. BAKELITE Phenolic 
Plastic Cabinets 


[] 5. Plastic-Surfaced 
Plywood 










(0 1. BAKELITE Phenolic Plastics 
[ 2. BAKELITE Styrene Plastics 


(C—O 3. BAKELITE Bonding Resins 
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AMPLEX MANUFACTURING CO. 


DIVISION CHRYSLER CORPORATION 


DECEMBER 1949 


OR MORE than 20 years many of you have said that to you Oilite is 
synonymous with quality. You have been enthusiastic in compli- 
menting us upon the recent completion of our new plant with its 
modern equipment and flexible production facilities. Some of you have 
availed yourselves of Amplex’s engineering service other than that 


| pertaining to Oilite Products. 

I For your kind trust, we are humble and proud. To maintain that trust, 
4 skilled Amplex personnel is constantly engaged in the forward engi- 
j neering of Oil-Cushioned Oilite Bearings, Finished Machine Parts, and 
: 


kindred products—designed to meet your specific needs. Your objective 
is our objective—superior products, increased sales appeal, greater 
economy, and encompassing service. Our field and home office engineers 
welcome the opportunity to work with you. 


Please send latest information on: 


DETROIT 31, MICHIGAN — 


STREET 





CITY STATE 


AMPLEX MANUFACTURING CO., 6501 Harper, Detroit 31, Mich. 


[) OIL-CUSHIONED BEARINGS (1) CORED AND BAR STOCK 
(1) FINISHED MACHINE PARTS () PERMANENT FILTERS 
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Wasner MOTORs..- 


POLYPHASE 

















ELECTRICAL TYPES OF WAGNER POLYPHASE MOTORS 




















% to 400 hp Normal Torque — | Group or individual drives on machine tools, 
3- or 2-phase Normal Slip. Ap- | fans and blowers, compressors, centrifugal 
25 to 60 cycles prox. Full-load Slip | pumps —on any application where normal- 


110 to 2300 volts 3% to 5%. torque motors are satisfactory. 


Wagner Motors are built in a : 
ni Crushers, plunger pumps, belt conveyors The electrical types 




























1% to 200 hp High Torque — : | \ : 5 
wide range of standard models ; starting under load, large air compressors, of squirrel ca 
ng ao a ak cee She large refrigerating machinery, mixers, and q oP me 
. cycles x. Full- i ne “at : a : 
that includes those types most 10% 2300 volts 3% to 5%. other applications requiring high starting tors listed at the left 


t ; 
orque. and the multi-speed » 









generally used on motor-driven 



















% to 150 hp High Torque—High ; motors listed at the 
Reaeek and ao 3- or 2-phase Slip. Approx. Full- Punch presses, shears, metal-drawing opera- 
app equip ’ 25 to 60 cycles load Slip 5% to | tons. balers and other machinery equipped extremeright maybe 
110 to 2300 volts 8% or 8% to 13%. | With flywheels or having flywheel effect. : e 
those types that meet the ma- varied with the types 






















iori i 1 r irements. 1 to 60 hp High Torque—High of enclosures listed | 
ted of teteeirict or 3- or 2-phase Slip. Approx. Full- ; ’ ; 
25 to 60 cycles load Slip 15% to Elevators, cranes, hoists, dumbwaiters. at the right. 





They embody the latest devel- 
opments in design, are simple, 


110 to 550 volts 17%. 








1 to 250 hp 
3- and 2-phase 
25 to 60 cycles 
110 to 550 volts 


Continuous Duty — 
constant and ad- 
justable varying 
speed. 










Conveyors, compressors, pulverizers, etc., 
requiring continuous operation. 


rugged and dependable, and 








have long life in addition to *Wound Rotor Motor 






good electrical performance. 2 to 200 hp Intermittent Serv- 
25 to 60 cycles ice — Crane and 
208 to 550 volts hoist duty. 


Elevator, crane, hoist, and like services re- 
quiring but short periods of motor operation. 







SINGLE-PHASE 


MOTOR DESIGN RATINGS MECH. VARIATIONS 





DIRECT-CURRENT 
MOTORS 


% to 15 hp Horizontal or vertical. Drip- 

Repulsion-Start- single-phase proof, or totally-enclosed 

Induction all commercial voltages | endplates. Rigid, resilient, or 
and frequencies flange mountings. 





R Y% to % hp Dripproof or totally-enclosed 
r —, single-phase endplates. Rigid, resilient, or 
eae = 50-60 cycles flange mountings. 
on ee 115 to 230 volts 
Direct-Current motors are built as a asi 
Companion line to the alternating ina -_ 1/20 to % hp Dripproof or totally-enclosed 
current motors to enable machinery . single-phase endplates. Rigid, resilient, or 
50-60 cycles flange mountings. 
manufacturers to supply Wagner motors 115 or 230 volts 
on all units, including those destined oi 
for areas served with direct current. teases tees asia ae 
. 0 Pp otally-enclosed. Roun 
1/20 to 3 hp., sleeve or ball bearing, single-phase frame, rigid or resilient mount- ’ 
we sae 50-60 cycles ing, 3-speed reactor control- 
rigid or resilient mounted, 32, 115, or 115 oF 230 volts ler available if desired. 
230 volts. 3 
Repulsi 1 to 5 hp 
Stacie, single-phase Open and dripproof. Rigid 
Mot all standard cycles mounting. 
— and voltages 
Oa 
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-& COMPLETE L1NE... 


MOTORS 


MECHANICAL TYPES OF PROTECTED AND 
ENCLOSED SQUIRREL-CAGE MOTORS 


Y 


1% to 200 hp 

2- or 3-phase 

25 to 60 cycles 
110 to 2300 volts 


MULTISPEED MOTORS 


Multispeed squirrel-cage motors are used where more 
than one running speed is required, but where close 
speed regulation is not necessary. They are the same 
basic design and are available with the same electrical 
characteristics and types of enclosures as single-speed 
squirrel-cage motors. 














Standard 
Totally-Enclosed 
Fan-Cooled 








Constant Torque motors 
have the same torque rat- 
ing at each speed and the 
horsepower varies directly 
as the speed. 


1% to 200 hp 

2- or 3-phase 

25 to 60 cycles 
110 to 2300 volts 








Explosion-Proof 
Totally-Enclosed 
Fan-Cooled 


Typical applications: 
lathes, boring mills and 
other machine tools. 









Variable Torque motors 
have torque ratings which 
are directly proportional 
to the speeds and con- 
sequently the horsepower 
varies as the square of 


the speed. 













Typical applications: 
fans, blowers, o 

pumps and similar 
applications. 


% to 15 hp 
Totally-Enclosed 2- or 3-phase 
Nonventilated 25 to 60 cycles 
110 to 550 volts 














Constant Horsepower mo- 
tors have the same horse- 
power rating at each 
speed and the torque 
varies inversely with the 


speed. 


% to 125 hp 

2- or 3-phase 
25 to 60 cycles 
110 to 550 volts 















Splashproof Typical applications: con- 


veyors, printing presses. 





APPLICATIONS DRY TYPE TRANSFORMERS 


Wagner dry-type transformers are compact and light in 
weight, easy to install in any location, and easy to move 
when changes are necessary. 
Repulsion-Start Motors — the preferred single-phase motors General purpose dry-type transformers are available in 
me manny Ape of eppination, Gacaeee of thot Tigh stent: ratings from % to 200 Kva, 600 volts and below, single- 
ing-torque and low starting-current. 9 . : . 
phase, two coil, type AE and from 3 to 300 Kva, 600 
volts and below, three-phase, two coil, Type AP. Type 
AA autotransformers are also available. 

bea as RATINGS 10 KVA AND SMALLER, Type AE, are con- 
Cepactor-Stort Motors — for applications requiring high structed with endplates clamped over core and coils by 
starting-torque, but whose starting periods are not of long . 5 be 
Silla through bolts and are designed for wall mounting. These 
ratings are suitable for indoor or outdoor installation. 
Listed ratings in this range all bear Underwriters’ Approval. 
RATINGS 15 KVA AND LARGER, Type AE, are enclosed 
Split-Phase Motors — for applications requiring low-starting in ventilated sheet steel Cases. tees ratings ‘thy suitable 
torque, such as unit heaters, oil burners, etc. for indoor installation only. They are norma ly floor or 
platform mounted. 
Wagner also builds three-phase dry-type load-center 
transformers for plant power distribution circuits, in rat- 
Shaded Pole Motors — satisfactory only for applications ings up to 2 Kva in the 15 Kv class and below. 
requiring very small horsepower and very low starting- 
torque, such as fans directl ted on the motur shafts. % 

que, such as tans directly mounted on e moto Bulletins on w > : ibution ead 

Transformers will be sent upon request. 





Repulsion-Induction Motors— intended primarily for the 


more unusual applications involving a very long starting 7 e 
period and a high starting-torque — such as air compres- Wagner Cc oration 


——-ounestn tn dala 6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 
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Johns-Manville Announces Two New 


ok 


TYPE 6 (TWIN-PLY) 





Smooth layers of Quinterra Type 6 Electrical Insulation (Twin-phy), 
used in winding a Marcus dry-type transformer 


A new cost-reducing, high-temperature insulation that prolongs 


transformer life many times through its resistance to pyrolysis 


Here is a radically new asbestos-base, 
continuous-sheet, paper-like electrical 
insulation that offers many economies. It 
is primarily intended for interlayer and 
wrapper insulation in windings and coils 
used in Class A and B transformers 
(internal hot-spot temperatures 130C, or 
higher if special varnishes are employed). 


Quinterra Type 6 is plied at the factory 
by welding two layers of Quinterra and 
calendering them into a dense, strong 
and smooth-surfaced insulation having 
good tensile and bursting strengths. For 
economical application with a minimum 
of waste, Quinterra Type 6 is furnished 
in continuous rolls cut to exact widths. 


Excellent handling properties 


Uniformity of physical and handling proper- 
ties enables assemblers to achieve production 
rates such as are attained with the best types 


of interlayer. and wrapper insulations. Fur- 
ther economies result from the large square- 
foot-per-dollar coverage. 


Excellent constructional advantages 


The plied construction of Quinterra Type 6 
offers two distinct constructional advantages: 
(1) It provides better dielectric protection 
than a single layer. (2) Under stress, the 
weaving strains within coil structures are less 
likely to damage a plied insulation than a 
singie-layer insulation 


Excellent dielectric-thermal 
characteristics 


The base sheets of all Quinterra products 
are made 1004 inorganic, but, for mechanical 
reasons only, are saturated with an organic 
resin. At room temperature (ASTM condi- 
tions) Quinterra Type 6 averages in excess 
of 350 VPM. After prolonged exposure at 
175C, long after the thermoplastic saturant 
is driven off, it still maintains its original 





dielectric strength and requires only the re- 
establishment of its varnish protection to pro- 
vide a further useful life cycle. 

We will be glad to provide you with sam- 
ples and further information about Quinterra 
Type 6 Electrical Insulation. Write Johns- 
Manville, Box 290, New York 16, N. Y. 


Weights and thicknesses of 
Quinterra Type 6 


Weight Per 
100 sq ft 


+ 15% 


Thickness 
+ 10%, 


Approx Coverage 





ELECTRICAL MANUFACTURING 


Asbestos-Base Electrical Insulations 





A variety of types of electrical insulations as produced by combining glass, 
mica, and organic papers and films with Quinorgo #3000 or #4000, 


#3000 AND #4000 


WIAOLEFO 


New, economical, high-temperature insulations with a previously 


unattainable combination of dielectric and mechanical properties 


Quinorgo #3000 and Quinorgo #4000 
are two new insulations developed by 
Johns-Manville. Each can be used alone 
or in combination with other dielectrics. 
In the latter use they can be either treated 
or coated with insulating varnishes, or 
combined with organic or inorganic 
electrical insulating sheets or films. 


Quinorgo insulations contain 80% or 
more of specially processed asbestos 
fiber, the remainder being selected 
organic fibers and binders. The two types 
differ in that the organic portion of 
Quinorgo #4000 contains a small amount 
(3% or less) of resin not present in 
Quinorgo #3000. The resin slightly re- 
duces absorption and penetration. 

These highly improved forms of asbes- 
tos electrical insulations have extreme 
uniformity of texture and caliper (from 
005” to .015"). They are furnished in 
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continuous rolls, in tapes of exact widths 
and in sheets cut to size. 


Excellent for compactness — Quinorgo 
#3000 and #4000 have important advantages 
where asbestos papers previously could not 
be used because they were too thick, their 
dielectric too low, or strength inadequate. 


Excellent for “composites” — Quinorgo 
#4000, because of its heat resistance, closed 
nonwoven structure, uniform thickness and 
special penetration characteristics, is ideal 
for use in composite insulations. 


For example, it may be coated on one sur- 
face with shellac or varnish to permit 
bonding or cementing to it such mechanically 
or dielectrically stronger materials as inor- 
ganic woven cloths and mica or organic 
cellulose films or sheets. The opposite surface 
remains ready for absorption of treating var- 
nishes used in the further processing of 
equipment after the composite insulation 
has been applied. 


Excellent for economies—Quinorgo #3000 
and #4000 may be economically substituted 
for quality grade organic or inorganic layer 
insulation. When varnish-protected in appa- 
ratus, they will perform indefinitely because 
of their high asbestos content. (Hot-spot 
temperatures to 130C). 

We will be glad to provide you with sam- 
ples and further information about Quinorgo 
insulations. Write Johns-Manville, Box 290, 
New York 16, N. Y. 


General average properties 
of Quinorgo #3000 and #4000, 
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s IN CARBON 
) OD / SS UA 


PLUS GRAPHITE, MOLDED METALS a 


SINTERED ALNICO II EF 












HUNDREDS of STANDARD 


ITEMS .. - thousands 
of “Specials” 


Write for details on any type 


Anodes * Battery Carbons 
Bearing Materials 
Brazing Furnace Boats 
Brushes of all types for 
rotating electrical equipment 
Carbon and Graphite Contacts 
e Clutch Rings 


























Chemical Carbons 
Dash Pot Plungers 

Furnace Heating Elements 
des Friction Segments 
d Rods (carbon) 
odes 


.. a dependable source of supply 


Electric 
Electrolytic Ano 
Glass Molds ° Groun 

Mercury Arc Rectifier An 
Metal-Graphite Contacts 
Power Tube Anodes 
Rail Bonding Molds 
Rore Metal Contacts 
Resistance Welding and Brazing Tips 
Seal Rings (for gas © 
Special Molds and Dies 
Spectrographite No. 1 
Trolley and Pantograph Shoes 
Voltage Regulator 


Water Heater and 
Pasteurization Electrodes 


Welding Carbons 
Welding Plates and Paste 
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The unique e i : 
mules selene mechanical, physical and chemical 
products solve i NR A carbon-graphite 
arcing, corrosion ae perenne of friction, temperature, 
others. So broad is th Ps sealing, voltage regulating and 
so extensive the seacttied ns mene Stackpole products, 
a ities for “specials” that it is practical 
y a few of them here. Let Stackpole engineers 


recommend a 
n 
d quote on your next requirements 


STACKPOLE CARBON CO., ST MARYS, PA 


r liquid) 


Discs 








coca caste sar 










ELIMINATE DANGER 
MIS-SHIPMENT 
CONTAINER LOSS 


a 


CULLIGAN 


Safe, sure, durable identification 


From carboys to tank cars, there’s a Meyercord 

Decal nameplate to do a lasting, low-cost identification 
job. Any colors, size or designs can be produced . R a e 1 
for fast, easy application on metal, a 

glass, wood, or composition 
surfaces ... curved or flat. 
Special Decals designed for 
unusual materials and conditions. 


Send for this new name 
plate brochure. It tells 
where and how to use 
Decals. Write Dept. EM-12. 


caver 







IDENTIFY « ADVERTISE ¢ DECORATE e 
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wer problems can! 
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. But the most stubborn problems of power and resistance find an answer in IRC 
resistors. Where crowded chassis demand miniaturization—where portable units call W 


for maximum lightness—where critical applications require complete insulation, unusual “ 
heat dissipation, or ability to handle exceptionally high voltages— IR 

there’s an IRC power resistor for the specific job. Manufacturing the widest line | en 
of resistance products in the industry, IRC can specify without bias! This is your vi 
warranty of efficient, economical resistor performance in virtually any application. kn 









UNSURPASSED FOR ADAPTABILITY to an extremely wide 
variety of design requirements, IRC Type MW Wire Wound 
~ Resistors also give more watts per dollar than conventional 

types. Initial cost and mounting cost are low. Flexibility in 

providing taps and savings in space suit flat Type MW's to 
a host of difficult applications. Mounting bracket of unique 
design actually transfers heat from inside resistor to mount- 
ing surface. MW’'s may be operated at full “on plate” rat- 
ing, whether enclosed or not, without exceeding their rated 
temperature of 100°C. (Thus, an MW 5 can be used at 
20 watts where a 60 watt tubular resistor would normally 
i coupon to obtain full char - 










































LENGTH OF RESISTANCE PATH 
IN INCHES—FOR MV TYPES 






_ gistors makes IRC Type FRW Flat Wire Wounds ideal for 
| yoltage dropping applications in limited space. FRW's 
i HB con be mounted vertically or horizontally, singly or in 
- stacks—and are available in fixed or adjustable types. 
Bulletin C-1 gives all the performance facts. 


_ UNEXCELLED INEXACTING, HEAVY-DUTY REQUIREMENTS, 
_ IRC Power Wire Wounds are designed to give balanced 
__ performance in every characteristic. Special dark, rough 

| ¢oating assures ability to combat humidity and moisture 

| ¢orrosion, dissipate high heat rapidly, withstand reason- 

__ able overloads without opens or breakdowns. Available 
A of ratings, sizes and terminal styles in 

table types. Send for Bulletin C-2, 


‘ : - 





When you’re being ‘“‘powered”’ for fast service on 
small order resistor requirements for experimental 
work, pilot runs, or maintenance, call your nearest 
IRC Distributor. IRC’s Industrial Service Plan 
| enables him to save you time and worry by giving 
you ’round-the-corner service on standard types 
right from his local stocks. He’s a handy man to 
know. May we send you his name and address? 




















INTERNATIONAL RESISTANCE COMPANY 
409 N. BROAD ST., PHILADELPHIA 8, PA. 













Serd me additional data on the items checked below: | 


Upherever the, Circuit, Says \Wv- 


MW Insulated Wire Wounds FRW Flat Wire Wounds 
: os MY High Voltage Resistors Power Wire Wounds 
Power Resistors  Precisions 
PR Power Rheostats Name and address of local 


Insulated Composition Resistors 
Low Waffage Wire Wounds 
Rheostats « Voltage Dividers 


IRC Distributor 


Controls « Voltmeter Multipliers —— 
: INTERNA TIONAL Deposited Carbon Precistors sigs 6s ee eer eeene 
RE SISTANCE COM PANY HF and High Voltage Resistors COMPANY 

insulated Chokes 
MIN. Broad Street, Philadelphia 8, Pa. ADDRESS re Ars eae 


_ In Canada: international Resistance Co., Ltd., Toronto, Licensee 
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A field 
force of 
factory- 
trained 
SPRING 

SPECIALISTS 
provides ready 
help and close 

contact with any 

of our divisions 


BRISTOL re oa 
CON ps 
Been e0o congue fe | emuacturing | BARWES = 
2 z ° 3 

| chtencor, = | COMPANY | GIBSOW - 
CORR 
PENNSYWANi \ RAYMOWD 
6400 
CHILO MULLER AVE DETRONT Uy, 


and ANN ARBOR 
BRISTOL, conn. DIVISION NICK, 


DAYTON, Ouse 
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..- custom-molded plastics 
afford cost-cutting advantages 





Distinctive styling ... proper physical characteristics . . . unsur- 
passed quality . . . nominal cost ... these are but a few of the 
reasons why many leading manufacturers use handles which are 
custom-molded by General Industries. 


With custom-molded handles there are no restricting limitations to 
hinder design engineers. Every service requirement of the finished 
product can be taken into careful consideration, with the handles 
produced accordingly. And at General Industries, advanced mold- 
ing techniques, plus the latest types of molding equipment, make 
it possible to effect valuable savings on large quantity orders. 


General Industries—one of America’s foremost and largest pro- 
ducers of custom-molded plastics—offers you a confidential Cost- 
check engineering service without cost or obligation. For com- 
plete information, write today to: 


The GENERAL INDUSTRIES Co. 
DEPARTMENTW e« ELYRIA, OHIO 
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BRADLEY 





EFFICIENCY OF 


Sun Electric Corporation's Dwell-Tach Unit 
the condi- read on a meter. 


thus enabling the actual dwell angle to be 


aids garage mechanics to diagnose 
tion and spacing of distributor breaker points Sun reports that 
while the engine is operating. Bradley vacuum Bradley copper oxide rectifier has been ex- 
processed copper oxide rectifiers (Coprox cellent and no difficulty has been experienced 
co14D) are used as a basic component in the due to cell breakdown - -- The Bradley rec 
tifier was selected because of the consistent 
characteristics obtainable and because of low 
vemperavare-resistance.chande> in forward and 


“the field performance of the 


dwell circuit. 

The function of the rectifier is tO maintain 
balance in a bridge tyPe circuit as the voltage 
across a paif of connected test leads is varied 


4 to 15 volts DC. This feature permits Here, in th 
be used for automobiles evidence that Bradley's exclusive vacuum 


process produces copper oxide and selenium 
rectifiers with predictably consistent character 
istics. Bradley engineers will be glad to consult 
with you on your rectification requirements. 


inverse resistance values.” 


from e customer's own words, is forceful 
the instrument to 
having either 6 or 12 volt systems. In addi- 
tion, each section of the rectifier serves to 
alternately block and pass voltage pulses from 
the distributor points as they open and close, 





rue BRADLEY une 


SELENIUM RECTIFIERS 


SPECIFICATION DATA 


These control 
and test i 
i equipment recti 
oe are rated from 20 milliamperes h ¥ 
. . . 
2 to 35 milliamperes full wave 
° volts maximu ax. 
ad . 
COPROX CO14D plied with 3” ae A eae 
ible lecds. Housin 
g- 


SELF-GENERATI ‘ ; 
NG PHOTOCELLS a Vy!" x Ve" x 5%”. Mounts on si 
-32 screw, %"’. ingle 





COPPER OXIDE RECTIFIERS 


Coie ae 


ee. ce 
<asoteneemmmnemnsnemenasnes 


5 


Y LABORATORIES, INC. s2wieator,ettint 


oe 
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help Kill ' 





I 


The value of Insecticide Dusting for cotton and many other important crops has been proved beyond all question. 
Where breakdown or power failure could mean a sharply depreciated or lost crop, SIMPLEX MANUFACTURING 
COMPANY can take no chances. They specify G.S. for the Gears in their popular Insecticide Dusters, for smooth, 
trouble-free performance, for rugged dependability day in and day out. You'll find G.S. Small Gears in all types and kinds 
of products—those you use in your own home, those used in industry, in agriculture. Wherever long life, dependability, 
and quieter, smoother operation are factors, G.S. Small Gears are the right answer to the power problem. Our thirty 
years of experience in specializing on Fractional Horsepower Gears is yours to command. Leta 
G.S. Engineer give you ideas, suggestions, cost estimates. No obligation. Write or phone, today! 





S f N [) FO R free G.S. catalog-bulletin, describing many different types and applications 


of our Fractional Horsepower Gears. 


BAIR Cy 


Spurs + Spirals + Helicals - Bevels + Internals - Worm Gearing - Racks - Thread Grinding 


Pees Or 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


Se ee aa nee ee ERG ea 
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SIZES UP TO ONE HORSEPOWER 


Manufacturers with motor application 
problems keep turning to Holtzer-Cabot 
—and they get the answers! Continuous 
duty motors . . . synchronous or induc- 
tion, split phase or capacitor start... 
Holtzer-Cabot motors are available in a 
variety of types from the small instru- 
ment sizes up to heavy duty one horse- 
power units. Here are motors built for 
exacting requirements. In applications 
such as office and recording machinery, 
blower units, hoists, machine tools, fans, 
pumps and farm equipment, Holtzer- 
Cabot precision made motors have been 
proven in use by world famous manu- | 
facturers. Write or phone today for com- 

plete information. @ BUILDERS OF FINE ELECTRIC MOTORS FOR THREE-QUARTERS OF A CENTORY 


a teleest ath 


MASSACH USETTS 
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VARTEX 


Tapes/ havifg exceptional elongatio 
suited/or taping, harnessing 


Other Varter Products 
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testing of Grade 
peratures of. 
NAME 

ADDRESS _ 


KNOT IT ... Take a length of 
BH “649”. Knot it. Pull it as tight 
as you can. Twist it. Then loosen the 
knot. There is no cracking. No 
change in the dielectric strength. 


RUB IT... Take a 
length of BH “649”. 
Rub the sample up and 

briskly against the 
edge of a desk or chair. See 
how difficult it is to damage 
the coating. 


HOLD A 4 
MATCH UNDER 
Pee 
length of BH “649”. 
Hold a lighted match under it. BH 
“649” will not support combustion. 


OP Gta anincPOUS. 





in sizes as follows 


(size or I.D.) 


See how BH ‘‘649”’ cuts insulation costs two ways. 


First, it gives you a superior Fiberglas insulation at the price of 
ordinary cotton-base or rayon-base insulation. 


Second, it retains rated dielectric strength even after rough handling, 
making it possible in many cases to drop one insulation grade and 
still meet full voltage requirements. 


With BH ‘649” there is little or no loss of dielectric strength in as- 
sembly or product use. It stays supple after baking 12 hours at 300°F. 


BH ‘649” is made in Grades A-1, B-1, C-1 and C-2—in all sizes 


from No. 24 to ¥” inclusive. Write foc production samples. 


oD 











BENTLEY, HARRIS MANUFACTUMB36”Co., CONSHOHOCKEN, PA. 


BH — 
5 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’”’ is Reg. TM of Owens-Corning Fiberglas Corp 


tee en COUPON -—————-—-—--- ------------ 
Bentley, Harris Mfg. Co., Dept.M-38, Conshohocken, Pa. 


I am interested in BH “649” Fiberglas Tubing and Sleeving. Send samples for production 


Send samples, pamphlets and prices 


for operating at tem- on other BH Products as follows: 


(product) © BH non-fraying Fiberglas Sleeving 
(10 Cotton or Rayon-base Sleeving and 
Tubing 


ELECTRICAL MANUFACTURING 





























Tune in 


“Suspense!’’—CBS Radio Network | i 
Thursdays—CBS Television Tuesdays 








/ @ New beauty, convenience, economy has been made possible through the use of 


plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 
City are the technical skills and production capacity for a new art 
rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 


) THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Michigan @ Bay City, Michigan 





YOUR VOLTAGE 


CONTROL 


De a 


NN 





Every day we help someone solve their voltage control difficulties — someone who has written 
or called us, given us the details of their problem and asked us to recommend a solution. Because 
we're known as manufacturers of superior voltage control equipment, engineers rely on our 
judgment — and on our voltage control equipment. Next time you have a problem, we'll be 
glad to work with you on it. The following are examples of just a few units which have led to 


a quick solution for others. 


HAND-OPERATED 
FOR MANUAL CONTROL 





These POWERSTAT Vari- 
able Transformers give you a 
variable output voltage from 
a-c lines. They’re suitable for 
115, 230, 440 volt, single and 
polyphase duty, 25, 50/60 or 
400/800 cycles; in ratings 
from 400VA to 75KVA. 

POWERSTAT Line Correc- 
tors, below, are best used 
to hold a varying line to a 
nominal value, or to vary a 
constant line voltage over a 
limited range at large cur- 
rent capacities. Numerous 
models are offered, in capaci- 
ties up to LOOKVA. 





WRITE TODAY FOR 
BULLETIN 547 

The Full SECO Line 
8129 MEADOW STREET 






MOTOR-DRIVEN FOR 
PUSHBUTTON CONTROL 


Available in the same wide 
range of capacities as manu- 
ally-operated units. Recom- 
mended for remote pushbut- 
ton or automatic controller 


“operation. Special 3-wire syn- 


chronous motor drives the 
POWERSTAT Variable 
Transformer. By using appro- 
priate gearing combinations 





various speeds of travel from 
zero tO maximum output can 
be had to suit each need. 
Motor operates from a 115¥V 
single phase source max. cur- 
rent requirement is 0.4A. 
Rotor shaft is ball-bearing 
mounted for long, quiet op- 
eration. Rapid starting and 
instantaneous stopping are 
features. 


ELECTROMECHANICAL 
OR INSTANTANEOUS 





STABILINE Automatic Volt- 
age Regulators maintain a 
constant output voltage, re- 
gardless of variations in in- 
put voltage or load current; 
require no attention for con- 
tinuous operation. Type EM 
(Electro-mechanical), above, 
is recommended where long- 
term stability for 24-hour line 
correction is required. Type 
IE (Instantaneous Electronic), 
below, performs electroni- 
cally, instantaneously. Line 


stabilization is 0.1%; regula- 
tion is 0.159. Waveform dis- 
tortion mever exceeds 3%. 





tHE SUPERIOR ELECTRIC c 


BRISTOL, 


POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A-C POWER SUPPLIES © STABILINE VOLTAGE REGULATORS 


CONNECTICUT 
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“Preferred” Sheet Metal Gages 


N THE adoption of standards of any 
kind, engineering logic often comes 
into conflict with commercial systems 
and existing production facilities. Most 
design and production engineers, for in- 
stance, recognize the basic simplicity of 
the metric system but few would seriously 
advocate a change mow to the metric 
system. There is too great an investment 
in machine tools with lead screws and 
scales in inches. 
There is no such chockstone as regards 
a basic change in sheet metal gages. Roll- 
ing mills are flexible in nature and with- 
in reasonable limits can produce sheet 
metal in any desired thickness. The in- 
flexibility lies in commercial pricing 
practices based on gaging systems that 
“just growed”. Out for tonnages, the 
mills prefer to roll “standard” sizes and 
have discouraged any departures there- 
from by imposing price penalties in the 
form of gage extras. No one can quarrel 
with such a principle; the only disagree- 
ment is with the traditional bases chosen. 
Most non-ferrous sheet metals are sold 
on the American or Brown & Sharpe 
wire gage devised in 1857. Steel sheets 
follow the U. S. Standard sheet metal 
gage, but steel strip, the Birmingham 
wire gage. Aluminum is sold on a modi- 
fied form of AWG. To avoid such con- 
fusion most designers would prefer to 
use a single decimal system in specifying 
any sheet material, and for wire, too. 
The question is: Which one? 
Except for the Brown & Sharpe sys- 
tem, none of the traditional systems is 
based on a logical progression from gage 


to gage. Even more logical is the Ameri- 
can Standard on preferred thicknesses of 
flat metals adopted in 1941, but not 
widely applied even at this date. It is 
based on the American Standard for Pre- 
ferred Numbers (Z17.1-1936). With 
such a system, the steps between consecu- 
tive sizes have a practically constant step- 
up ratio so that increase between gages, 
percentage-wise, is the same. 

Most engineers agree that one gage 
system is desirable and that the ASA 
system is logical. Mills in general are 
willing to roll tonnage materials in any 
decimal size ordered. The trouble arises 
when small quantities are ordered from 
warehouses which stock the conventional 
gages. If special gage extras are to be 
avoided, warehouse stocks and mill cata- 
logs will have to list materials in the 
ASA preferred sizes. More important, 
break points in pricing schedules will 
have to recognize these sizes. 

Broad goals of this character are be- 
yond the influence of design engineers. 
They can be reached more effectively 
through trade associations representing 
interested product groups, such as air 
conditioning and refrigeration machinery, 
electrical apparatus, home laundry equip- 
ment, fans, freezers, lighting equipment, 
vacuum cleaners, pressed metal, and radio 
—to mention a few. They, more than the 
engineering societies, deal in commercial 
problems. Agreement would have to be 
reached first among the members of each 
trade association, But the designer can 
bring management pressure to bear on 
such groups. 
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F. J. RIKER 
President 
Livingstone Engineering Company 
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operated steam-jet cleaner was presented to our 
company as an opportunity and a challenge to 
meet a rising industrial demand. 

Today, good plant housekeeping is a “must” for every 
industrial executive since it is generally recognized that 
clean plants, tools and equipment exert an intangible 
but nonetheless potent influence on the company’s 
operating statement. Another and closely related devel- 
opment of recent years is the increased vigilance of 
public health authorities in demanding improved sanita- 
tion in the food products industry—on the farm, in the 
processing plant, in the store and in the restaurant. 
These new conditions, new needs, new problems are 
demanding new and more efficient cleaning methods, 
tools and equipment. 

The steam-jet has long been recognized as an effective 
cleaning and sterilizing agent, especially at pressures 
between 100 and 150 psi. Both effectiveness and speed 
of cleaning are tremendously increased if a suitable soap, 
detergent or solvent is introduced in concentrated form 
and intimately mixed with the steam at the jet. A study 
of existing steam cleaning methods and equipment dis- 
closed the fact that the ordinary type of fuel-fired cleaner 
delivers, not steam, but hot water under pressure against 
the object to be cleaned. The only steam produced, 
usually about 15 per cent, is that which flashes from the 
hot water when the pressure is released at the jet. Al- 
though provision is made for introducing detergents, 
soap or solvents, into the stream, these cleaning agents 
are so over-diluted by the excess water as to lose much 
of their effectiveness. 

Furthermore, flooding of the working area with ex- 
cessive quantities of water presents a problem almost as 
difficult to overcome as that presented by the open flame, 
smoke and combustion gases of the conventional fuel- 
fired cleaner. Laboratory research and repeated series 
of tests in the field under actual plant conditions proved 


]D ces of an effective and efficient electrically 
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conclusively that the most powerful cleaning action was 
obtained when high-pressure, high-temperature saty- 
rated steam was mixed in the right proportion with a 
suitable soap, detergent or solvent and delivered at high 
jet velocity against the object or area to be cleaned. 
With these facts established, Livingstone Engineering 
Company defined the following design objectives for its 
Speedylectric Steam-Jet Cleaner JC30: 


1. It must be all electric to avoid the hazards of open 
flame, fuel supply tanks, fumes and other products 
of combustion. It must be readily adaptable to va- 
rious voltages, phases and cycles within the usual 
commercial ranges of power supply. 

. The unit must be portable and easily maneuverable 
within the limited area between and around ma- 
chines in the average plant, factory or machine shop. 

. It must operate continuously at pressures up to 150 
psi and the built-in electric boiler must be supplied 
with feed water as required without interruption of 
operations. (Experience with prior models and field 


Fig. 1—Schematic drawing of the built-in electrode 
type steam boiler Model 600-3. Design of cleaner 


eliminates the use of feed-water pumps. 
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jet cleaner sell-regulating 


So simple and portable that it can be charged by bucket, 





this industrial cleaner fails safe since electric power input is 


automatically controlled by water level and gravity feed. 


study of competing equipment dictated how- 
ever that feed-water pumps with their mo- 
tors, controls, relays and wearing parts 
must be completely eliminated.) 

4. The unit must be entirely self-contained 
with sufficient water for 2 hr. continuous 
operation in places remote from tap water 
supply. To meet such conditions, provision 
must also be made for filling the water tank 
from a bucket by hand when necessary. 

5. A reservoir tank of sufficient capacity must 
be incorporated from which soap, detergent 

' or solvent can be delivered under pressure 

to the jet. 

6. Construction throughout must be rugged 
enough to stand rough handling, yet light 
enough for easy portability. Valves, gages 
and controls must be protected, yet readily 
accessible. 

7. Two hose lines must be provided, one to 
carry high pressure steam and the other to 

i deliver concentrated soaps, paint strippers, 
solvents or detergents to the nozzle or steam 
lance. 

8. The nozzle or steam lance must be light in 
weight, easy to handle and provide means 
for mixing the steam and cleaning agent in 
any desired proportion under instant finger- 
tip control of the operator. 

9. The steam lance must also provide the op- 
erator with controls for regulating the elec- 


tric input and steam output of the boiler to : : 
meet the demands of the cleaning operations. Speedy electric Steam-Jet Cleaner JC30 showing re- 
10. Finally, the cleaner must be designed for  °ePtacle and plug for electrical connections to elec- 
simplicity of operation, minimum mainte- trodes; also gages and other controls. Straightforward 


nance and maximum effectiveness and safe- —— al design fomures: simple lines endl: fist ‘panels 
ty. It must meet the requirements of federal WA wale Aiton ap Fenetinanel SpeareNy anOTD 
state and municipal safety codes, carry the 


ASME Boiler Code Symbol and National 
Board of Boiler and Pressure Vessel Inspectors type boiler which generates steam by utilizing the re- 


— 





stamping. The complete unit must meet the re- sistance of the boiler water to the passage of alternating 
quirements of and be listed by Underwriters’ Lab- current between solid metal electrodes. It has no tubes, 
oratories. coils or elements to burn out; and since no part of the 
boiler is ever hotter than the steam itself, no boiler 

The first and major component selected in the devel- _scale is formed. Low water dangers are completely elim- 


opment of the JC30 was the company’s Model 600-3 inated for if there is no water in the boiler, no current 
electric steam boiler, rated at 30 kw, 90 Ib of steam per passes. Consequently, there is no need for low water 
hour at pressures up to 200 psi. This is an electrode- _ cutoffs, danger signals and other safety devices required 
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in connection with fuel-fired boilers and electric steam 
generators of the resistance element type. The method 
of steam generation, pressure regulation, and automatic 
control of electric input to balance the steam load can 
be described as follows: 

Fig. 1 is a schematic drawing of the boiler used in the 
JC30. It consists of two pressure vessels, A the gen- 
erator tank which houses the electrodes C, and B the 
regulator tank. These tanks are connected at the top by 
a steam header E and at the bottom by a water header 
D. There is a normally open pressure-regulating valve 
F in the steam header. Shown also are the safety valve 
G, pressure gage H, filler valve J and water gage glass 
K. The electrode wires L are connected to the power 
supply. Steam is delivered through pipe P. Boiler feed 
water is supplied through valve T until the level begins 
to show in the gage glass. Then a small amount of 
electrolyte, a water solution of trisodium phosphate, is 
added at J through filler valve J. This electrolyte does 
not pass off in the steam but remains in the boiler indefi- 
nitely or until drawn off when the boiler is drained. 
More feed water is supplied until the level V is at the 
half-way mark on the gage glass. Current is then turned 
on and heat is generated by the resistance of the water 
to the current passing between the electrodes. 

Steam is produced in the generating tank and flows 
through the steam header and pressure-regulator valve 
into the regulating tank. As long as the steam pressure 
is equal in the two tanks, the water level in both remains 
the same. As the generation of steam continues, the 
pressure rises until it reaches the predetermined pressure 
for which the regulator valve has been set. At that 


point the pressure regulator tends to close, throttling 
the supply of steam to the regulating tank. Steam gen- 
eration continues and the pressure in the generating 
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tank rises above that in the regulating tank. This unbal- 
ances the system and water flows from the generating 
tank into the regulating tank. As the water level falls in 
the generating tank the electrodes are progressively 
uncovered. 

Inasmuch as the current input is proportional to the 
immersed area of the electrodes, the falling water level 
reduces the electric current input, slows the rate of 
steam generation, and lowers the pressure. The reduced 
pressure permits the regulator valve to open. Steam 
again flows through the valve into the regulating tank 
causing the water to flow back to the generating tank. 
However, water levels in the two tanks will not equalize 
but will reach a balanced condition at a point where the 
water level in the generating tank provides exactly the 
depth of immersion of the electrodes to produce steam at 
a rate within the capacity of the boiler, to meet load 
requirements and at the same time maintain the desired 
pressure. 

If the load is suddenly increased, there is a tendency 
for the pressure to drop which opens the regulator valve 
wide and causes an equalization of pressure in the two 
tanks. This results in a lowering water level in the 
regulating tank and a rising water level in the generating 
tank. In turn, this increases the immersed area of the 
electrodes and immediately boosts the rate of electric 
input. The rate of steam production is immediately in- 
creased, thus effecting automatic regulation of electric 
input to accommodate the heavier steam load. 

The nearer the steam load approaches the capacity of 
the boiler, the more equal will become the operating 
water levels in the two tanks. Conversely, when the 
steam load is shut off the water level in the generating 
tank will fall until only the tips of the electrodes are 
immersed, reducing the electric input to the minimum 
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Fig. 5—Steam-Jet Cleaner schematic drawing showing relation of boiler 
to water reservoir tank (1) and cleaning compound pressure tank (5). 


needed to maintain pressure and supply radiation losses. 

Design of the electrodes presented a series of prob- 
lems, certain of which took a considerable time to solve. 
An electrode in a steam boiler has some similarity to a 
spark plug and the first experimental electrodes used by 
us were adaptations of large, heavy-duty truck spark 
plugs. The results were unsatisfactory and the limited 
quantities needed did not justify the expense or tooling 
incident to developing a special porcelain spark plug 
type. The problem became one of materials since the 
electrode rod must enter the boiler through an elec- 
trically insulated sleeve or holder that must not only 
have high dielectric strength but also provide a steam 
seal at high pressures and temperatures. 

A wide variety of insulating tapes, varnished glass- 
fiber materials, rubber and plastics were tested for use 
as gaskets and wrapping. A few gave good results for 
short periods, but electrical failures invariably occurred 
when the material absorbed sufficient moisture. Then 
came Teflon (polytetrafluoroethylene plastic) with its 
high dielectric strength, its imperviousness to moisture, 
its strength in compression, and its availability in the 
form of sheet, tape and tubing. Fig. 2 shows the design 
of electrode holder finally adopted. The inner rod is 
encased in Teflon tubing. The steam seal and electric 
insulation is provided by the Teflon gaskets. The entire 
electrode assembly (Fig. 3) screws into the boiler shell 
like a spark plug in an automobile engine. 

Other electrical insulation problems were solved 
through the use of the same material. It was of course 
necessary to electrically insulate and isolate the generat- 
ing tank from all other parts of the steam-jet cleaner. 
To accomplish this, insulating flanges with Teflon gas- 
kets and Teflon-wrapped bolts are inserted in the steam 
outlet connecting the generator tank with the steam hose 
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and in the steam and water lines between the generator 
and regulator tanks. For insulating the generating tank 
from the steel platform of the truck, Teflon is used in 
conjunction with rubber mountings for the tank. The 
hold-down bolts are wrapped with Teflon tape or en- 
cased in tubing. Teflon washers insulate the nuts from 
the feet of the tank (Fig. 4). Asa result of these effec- 
tive insulating methods, materials and construction, the 
average loss-to-ground in the JC30 is less than 25 
milliamp on 440 volts, far below the Underwriters’ 
Laboratories safe permissible loss-to-ground allowance. 

The comparatively high amperage, 80 to 90 amp at 
220 volts a-c, for a portable unit presented connector 
problems which were finally solved by adapting a stand- 
ard switchboard type waterproof receptacle and plug. 
Normally the receptacle, mounted on the panel and per- 
manently connected to the power supply, carries the 
female member of the connector. For use with the JC30, 
the manufacturer supplies it for reverse service with the 
receptacle, mounted on the unit, carrying the male 
member and the female portion of the connector housed 
in the plug. 

It is of interest to note the universal character of the 
JC30 with respect to power supply. The boiler will 
operate equally well and without any change in wiring, 
electrodes, or controls on either 220, 440 or 550 volts 
a-c. The only compensating adjustment is the use of 
less electrolyte on the higher voltages. The boiler will 
operate satisfactorily, but at lower capacity for the same 
amperage on single- or two-phase supply with only a 
minor change in wiring that can be taken care of easily 
in the field. The boiler will operate equally well on a 
25-cycle, 50-cycle or 60-cycle supply without modifica- 
tion of any kind. The only change in components that 


(Continued on page 174) 
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nisms are but one type, have long been recog- 

nized and used in many applications. Thermo- 
stats control the heating of buildings, governors hold 
the speed of motors constant, photocells hold printing 
presses in register, etc. While closed-loop control has 
been widely used for regulation, the value of servo- 
mechanisms has not been fully realized. Much of the 
information previously published has been technical and 
concerned with the mathematical design. The impor- 
tance of this work is not to be underemphasized, but 
most engineers and designers are neither too informed 
nor concerned about the mathematical side of servo- 
mechanisms. 

Everyone is a “servo” expert in his daily activities. 
The human body is a highly perfected servomechanism, 
and almost all human actions can be classified as closed- 
loop operations. Take the human actions required to 
steer an automobile, for example. Curves in the road, 
Fig. 1, can be considered as the input to the system. 
Each new curve in the road causes the driver to change 
the direction of the car slightly by turning the steering 
wheel. His object is always to keep the car traveling in 
the center of the roadway—a “‘closed loop” or “null 
balance” control system in which the output is a func- 
tion of the input, and continually changes so that the 
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difference between output and input, called “error,” js 
kept as close to zero as possible. 

Links in the control system include some means of 
detecting an error and the eyes of the driver serve this 
purpose. When the automobile is not in the center of 
the road, the eyes detect this error and transmit the ip- 
formation to the brain which serves as a sensing element 
determining which way to turn the steering wheel to cor- 
rect the error. After the brain has determined which 
direction is correct, it signals the driver’s arms to turn 
the steering wheel, and the arms function as control 
valves for the main power source. Fig. 1 also shows 
a block diagram of a general closed-loop control system 
made up of these elements. 

Good servo performance requires the output of a 
servomechanism to follow the input with speed, accu- 
racy and stability. Speed of a servomechanism implies 
how fast it will react; the maximum speed is usually 
called the “run away” speed and can be determined in 
the original design. Obviously, if the output is to keep 
up with the input it should be able to move as fast or 
faster than the input. If this condition is not met, servo 
action is not obtained for rapid input variations. The 
situation is similar to a small boy following a much 
larger boy. The little fellow can keep up as long as his 
bigger companion walks, but if his bigger companion 


ERROR SENSING OUTPUT 
DETECTION ELEMENT CONTROL 
Eyes Brain Arms 


Ne 
Positi 
Feedback Loop a 


OUTPUT 
Controlled 
Variable 


Feedback Loop 


Fig. 1— Steering an automobile involves all 
basic elements of a mechanical servomechanism. 
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Wherever human effort is involved in measuring, control- 


ling or positioning, a servomechanism may do the job bet- 


ter. But the best type of servo to select depends on 


the relative importance of speed, accuracy and stability. 





runs for a brief period the small boy falls behind even 
though he runs as fast as he can. Later, when the bigger 
boy slows down to a walk again the little boy once more 
catches up. This action is typical of slow-speed servo- 
mechanisms, but cannot be considered as giving ideal 
servo performance. 

Speed of the servomechanism while moving to cor- 
rect the error should be proportional to the error. If the 
error is large the speed of the servo should be high in 
order to bring the error rapidly to zero; small errors 

require less speed to restore balance in the system. This 
is called proportional control as the speed of the output 
is proportional to the error. Much less desirable is 
“off-on” control in which the servomechanism has only 
one speed in either direction: it is either at full speed in 
one direction, at rest, or at full speed in the other 
direction. 

Another measure of the speed of a servomechanism 
is its acceleration ; the greater the acceleration, the faster 
the servo responds to signals. Usually, the term accel- 
eration is not used in servo terminology but an equiva- 
lent term “torque to inertia ratio” since the torque and 
inertia of a rotating servomechanism can be found more 
easily than the acceleration. Torque can be measured 
conveniently and inertia can be calculated from the de- 
sign with little trouble. Measuring the acceleration of a 
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Fig. 2—For high accuracy (narrow deadspot) speed must 
be reduced and balance point anticipated to prevent over- 
shoot and resultant hunting or instability. 
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servomechanism is somewhat more difficult to do ac- 
curately. 

Frequency response is another measure of the speed 
of a servo. If the input to a servo is varied back and 
forth slowly, the servo has no difficulty moving the out- 
put in a similar manner, or “following the input.” If 
the frequency of these input variations is gradually in- 
creased the servo has greater difficulty following them 
and it begins to lag behind; as the frequency becomes 
still higher, the servo motion decreases in amplitude. 

Force required to oscillate a mass for a fixed ampli- 
tude is directly proportional to the frequency of oscilla- 
tion. Since the output force of a servo has some upper 
limit, its frequency response has some limit also. The 
servo will follow an input until its frequency becomes so 
high that it requires greater force to follow than the 
servo output can provide. If the input frequency is in- 
creased above this point the output amplitude of the 
servo will steadily decrease. Finally at some frequency 
value the servo will cease to follow at all. Usually, the 
upper limit of frequency response is taken when the 
servomechanism output lags 180 deg behind the input; 
in other words, is exactly out of phase. When this con- 
dition exists the system is no longer a servomechanism. 

Speed of a servomechanism therefore is composed of 
several things. The run-away speed determines the max- 
imum velocity of the servo. This velocity can be either 
of the Off-On type or proportional to error, the latter 
being preferable. The acceleration of a servomechanism 
drive component is measured by torque-to-weight ratio ; 
system acceleration is usually expressed in terms of 
frequency response. 

Accuracy is the second requirement of a good servo- 
mechanism and can be defined by how closely the out- 
put follows the input. The usual measure of accuracy 
in servomechanisms is really a measure of insensitivity. 
In most closed-loop control systems the input can be 
varied slightly before sufficient error is developed to 
cause the output to react and eliminate the error. This 
insensitivity is called a “deadspot.” The smaller the 
deadspot the more accurate the servo will be, as shown 
in Fig. 2. It would be ideal to have a zero deadspot in 
a servo system, but unfortunately, this is not possible 
for the reasons given later. 

Most of the emphasis so far has been placed on how 
rapidly a servo can react to changes. After the servo 
has started to correct the error and restore the system 
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to balance, it is important for it to come to rest quickly 
at the balance point. For several reasons it is usually 
more important for the servomechanism to stop fast 
rather than start fast. Returning for a moment to the 
analogy of the automobile, much emphasis is placed on 
the acceleration or pick-up of a car. But everyone con- 
siders it far more essential, and safer, to have excellent 
brakes! The very same is true of a servo. Once the 
error has been corrected, it is important for the servo 
to stop—and stop quickly. Otherwise, the servomecha- 
nism may coast through the deadspot and come to 
rest on the other side of the error and introduce “‘hunt- 
ing.” 

A good servomechanism should be free from “hunt- 
ing,” a condition which exists when the output oscil- 
lates around the correct position. It never comes to rest 
at the correct position which restores the null balance of 
the system. This is an undesirable condition because 
the servomechanism is in motion even when it is not 
supposed to be and the resulting loss of accuracy and 
increased wear are serious disadvantages. 

As already mentioned, it is important for a servo- 
mechanism to stop rapidly. Suppose that the deadspot 
is very small for a particular servo system and the servo 
is in motion rapidly correcting an error. When the 
error becomes zero the system is in balance and the 
servo tries to stop abruptly. The inertia of the system 
prevents it from doing this, so the servo must coast to 
a stop, and in doing so may coast across the entire dead- 
spot. As it reaches the other side of the deadspot an 
error is set up in the opposite direction. In order to 
correct this new error and restore balance to the system 
the output must reverse its direction. Once again it 
crosses the deadspot. However, if the servo cannot stop 
within the deadspot and again coast through it, an error 
is once more set up in the original direction. Thus, as 
the cycle repeats itself, never coming to rest, a condition 
of instability exists. 

Balance between speed, accuracy and stability is im- 
portant. As demonstrated in Fig. 3, if speed is in- 
creased either accuracy or stability must be sacrificed. 
A fast servomechanism cannot stop rapidly, and if the 
deadspot is not increased the servo is unstable and 


Fig. 3—AIn evaluating stopping char- 
acteristics—usually more important 
than starting and running—speed, ac- 


euracy and stability are all interde- 
pendent; an increase in any one fac- 
tor is only at the expense of another. 
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hunts. Again, if the accuracy is increased by decreasi 
the deadspot, the servomechanism cannot stop in the re 
duced deadspot and is unstable. Speed or accuracy mins 
be sacrificed if hunting is to be eliminated. 

Three types of servos are available commercially— 
reversible motor, clutch, and clutch-brake type. The re. 
versible motor servo, Fig. 4, has been used for man 
years, and is probably the earliest form of mechanical 
servo. For d-c operation reversible motors are ayaij. 
able, while two-phase induction motors are used for 
a-c operation. When the system is in balance the motor 
is at rest or completely stopped. It is not completely 
turned off, however. In d-c motors, the armature cyr. 
rent may be on continually, but the field current con. 
trolling the motor is off. Similarly, for an a-c indye. 
tion motor one phase may be excited continuously while 
the other phase is off until an error signal unbalances 
the system. 

At the time an error is set up in the system the servo 
motor is at rest. The amplifier starts the motor in mo- 
tion, causing it to move in the correct direction to elimj- 
nate the error. After the error is corrected the motor 
must stop at the point of balance (in the deadspot). But 
unless some special means is provided in the amplifier 
or control equipment, the servo motor will coast right 
past the null-balance point and set up an error in the 
opposite direction, which leads to hunting or instability, 


Requirements of Reversible Motor Servos 


Most reversible motor servos are of highly developed 
design. To keep friction at a minimum excellent bear- 
ings are used. In spite of the minimum inertia of rotat- 
ing parts, these servo motors coast badly because of the 
excellent bearings. To come up to speed rapidly they 
usually have a high torque output and a high torque- 
to-inertia ratio. As the required torque output increases, 
a bigger motor is required and, unfortunately, the size 
and inertia of the motor parts increase faster than the 
torque output. As a result, the torque-to-inertia ratio 
decreases for larger servo motors, limiting the stability 
of systems using large reversible motors. 

To decrease hunting or instability, a “velocity term” 
is introduced into the control amplifier which causes it 
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to turn off the motor just before it reaches the correct 
position to restore balance in the system. For an anal- 
ogy with driving a car, suppose one car is following 
another one, trying to keep as close as possible. The 
faster the first car goes, the greater the distance the 
second car will have to drop behind to allow enough 
room for stopping. The same is true of servomecha- 
nisms except that in stopping rapidly a servo can over- 
shoot its balance point without too much damage. 

The velocity term introduced into the amplifier is of 
opposite polarity to the error signal that causes the 
servo to move. The servo output is moved in the cor- 
rect direction by the error signal, while a voltage cor- 
responding to the output velocity is fed back into the 
control amplifier. Being of opposite polarity it causes 
the servo to stop slightly ahead of time by canceling 
out the error signal which allows the servo to coast to 
a stop at the desired point. The faster the servo is 
going, the greater will be the velocity term fed back 
into the control amplifier. Thus, for high speeds the 
servo amplifier will stop a greater distance ahead of 
the balance point. This type of antihunt system is effec- 
tive in preventing overshooting and hunting in many 
instances. 

One disadvantage of this type of antihunt system 
is that it introduces a steady velocity error. In other 
words, the servo output must always lag behind the 
input to make sure it can stop in time. The faster the 
input moves, the greater the lag will be. In any opera- 
tion where the input is constant most of the time, this 
velocity lag may introduce considerable error. 

In some refined antihunt systems more is done 
than just allowing the servo to coast to a stop—the 
reverse power is applied. This, too, can be compared 
to a car analogy. Instead of coasting to a stop in a car, 
requiring a long distance, suppose the car is thrown 
in reverse gear. Actually, this is not practical in most 
automobiles, but if it did work, a car could be stopped 
in a much shorter time than by just coasting. In revers- 
ing-motor servos, the reverse field can be applied to 
bring the servo to a stop much faster than by coasting 
to a stop. 

Velocity lag may be greatly reduced by using another 
















type of antihunt system which employs “anticipation.” 
Suppose, again, one car is closely following another. 
If the driver of the second car knows ahead of time 
when the first one is going to stop, he can follow much 
more closely. This is done all the time by drivers with- 
out realizing it. The driver of the following car will 
observe the distance between his car and the one ahead. 
Assuming that both cars can stop in the same distance, 
the minimum distance between them is the distance the 
second car will travel during the time it takes the 
driver to detect and react to a decrease in distance 
between. Note that the distance the second car must 
now keep behind the one ahead is much less than with 
a velocity term where he could only coast to a stop. 
Naturally, the faster the speed, the greater the lag, 
since the distance travelled is greater during anticipat- 
ing and reaction to the deceleration of the first car. 
Such anticipation can be applied equally well to servos. 


Anticipation Antihunt Circuits 


Anticipation antihunt -circuits for servos usually 
measure the error fed into the control amplifier. By 
differentiating, or simply detecting any change in the 
error amplitude, the amplifier senses when the servo 
output is catching up with the input. If the error 
signal decreases rapidly, the servo output is overtaking 
the input and should be stopped ahead of time. Similar- 
ly, if the error signal increases, output is falling behind 
input and should be speeded up. Antihunt circuits an- 
ticipating the acceleration and deceleration of the input 
give excellent servo performance and eliminate velocity 
lag. Unfortunately, they are usually quite complex and 
cannot always be applied conveniently to servomecha- 
nism control circuits. Clutch-type systems may be the 
answer. 

There are several varieties of clutch-type servos, al- 
though all perform about the same. Friction clutches 
are used extensively and may be either single or 
multiple-disk type. Another type of clutch servo which 
is quite new is the magnetic fluid clutch. In this design, 
the clutch disk runs in a housing filled with a mixture 
of oil and fine magnetic iron particles. To energize the 
clutch, a strong magnetic field is applied, with the iron- 
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Fig. 4—In a reversing-motor servo, the 
control amplifier senses the error be- 
tween response and control elements and 
drives the motor in the direction to bring 
error to zero. Recording function may 
readily be added to a servo system by 
providing more power to the servomech- 
anism drive. Anticipating and braking 
systems added in the amplifier and drive 
give added speed and accuracy without 
hunting or loss of stability. 
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Fig. 5—Clutch-brake element added to a constant-running 
power drive improves stopping characteristics. In the 
Buehler device, a motor drives two gears running in op- 





B-Counter-clockwise clutch coil 
energized. Brake fully released. 
Magnet core forces clutch 
against disk and lifts it 
off brake ring 
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C-Clockwise clutch coil energized, 
Brake fully released. 
Magnet core forces clutch 
against right disk and also lifts 
left disk off brake ring 


posite directions; energizing either clutch coil releases the 
brake and engages a driving disk (clutch) with its gear; 
when coil is de-energized, brake is engaged by the spring. 





oil mixture providing part of the magnetic path. When 
this happens the iron particles form a stiff link between 
clutch disks, with the strength of this link proportional 
to the magnetic flux. This gives the clutch an output 
torque proportional to the control current. Several 
arrangements of magnetic path are available. Some 
employ disks and others employ concentric circular 
housings to provide driving and driven surfaces. 

Chief advantage of the clutch-type servo is rapid 
response. Obviously, it does not take nearly so long to 
bring an output shaft up to speed by clutching it to a 
motor as it does to start a motor and bring the motor 
up to speed, and low inertia of the clutch servo gives 
it a decided advantage over the reversible motor type. 
The torque output of a clutch servo is high, sometimes 
greater than that of reversible motors of the same 
bulk and weight; and the torque-to-inertia ratio is 
roughly 10 to 40 times higher. As might be expected 
from the low inertia, clutch servos are capable of 
higher accuracy since they are able to stop in a shorter 
distance. 

There are several disadvantages of a minor nature 
to a clutch servo. One is that the motor power source 
must be kept running continually. The power loss in 
running the motor is usually offset by the decreased 
power taken by the control amplifier. This is so because 
much of the power amplification takes place in the 
clutch itself. It may require less than a watt to operate 
the clutch with an output of 100 watts, and accordingly 
the control amplifier for clutch servos may be much 
smaller. 

Another disadvantage of the clutch servo is that 
two separate units must be employed, the motor power 
source and the clutch unit itself. However, the motor 
need not be critical and can be almost any type capable 
of furnishing the required power output. Furthermore, 
the motor can usually be much smaller than normal 
if the servo requires peak power output only occasion- 
ally. The continuously rotating motor stores energy, 
and when the servo output is clutched in for peak power 
output, the motor supplies this demand with a drop in 
speed. 

The magnetic fluid clutch has some other slight dis- 
advantages. One which is being solved by refinements 
in the design is the tendency for iron particles to get 
into the bearings and damage them. Better types of 


seals are eliminating this. Another disadvantage js 
the fact that the clutches must always run in an oil 
bath which produces a drag proportional to the speed 
of the clutch. While the power lost may be small, it 
still represents an inefficiency which impairs servo 
performance. In addition, since the clutch must turn 
in a magnetic field, eddy currents generate useless 
heat and eddy-current brake effect can limit the speed 
and response of the clutch. 

Servo performance can be improved with an auto- 
matic brake added to a clutch servo. The importance 
of stopping time and of antihunt circuits in a servo 
has already been emphasized. In stopping a car the 
clutch is disengaged and the brake applied until the 
car stops. In a servomechanism braking can be made 
automatic whenever the clutch is de-energized. This 
also has the further advantage of locking the output 
shaft whenever the servo is in balance. 

Just how this arrangement is done in a servomecha- 
nism design is shown in Fig. 5. The output shaft has 
two disks pinned to it, and is the only part of the servo 
constituting the output. Hence, the inertia of this type 
of servo is low. The spring shown at the end forces 
the output shaft to the right until the clutch disk rests 
against the brake ring. The brake ring is rigidly at- 
tached to the outer housing, and the force exerted by 
the spring determines the amount of brake force. Two 
counter-rotating clutch gears are mounted on the out- 
put shaft and are driven continuously by the input 
motor. The clutches are faced with friction material 
similar to the brake material. Whenever a clutch coil 
is energized, the rotating clutch gear is forced to the 
left, moving the friction face against the disk. When 
the clutch gear presses against the disk and causes it to 
turn, it also lifts the disk off the brake, engaging the 
clutch and disengaging the brake simultaneously. Either 
clutch will release the brake when energized. 

Sliding motion required to accomplish this need 
only be a few thousandths of an inch, so the action 1s 
quite rapid. The shaft is provided with a positive stop 
at the end so it will slide back only far enough to release 
the brake completely. Because of the very small motion 
involved, magnetic air gaps are quite small and large 
clutch forces for developing high torques are obtain- 
able with small power. 

The use of a brake offers several distinct advantages. 
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Besides giving better accuracy, the need for antihunt 
circuits is greatly reduced. In effect, the built-in auto- 
matic brake acts as a form of antihunt device since it 
enables the servo to stop much more rapidly than other 
types without brakes. 

Output damping has been employed on some types 
of reversing-motor servos to stabilize the closed-loop 
systems they control. This type of damping gives the 
same disadvantage as the fluid drag of the magnetic 
fluid clutch since the faster the servo wants to go the 
greater the resisting force it encounters. The brake 
employed on the clutch-brake servo does not have this 
disadvantage. When the clutch is engaged fully for 
maximum servo output the brake is released completely 
and offers no drag. When the clutch is de-energized 
full brake torque is applied even at extremely slow 
speeds. This type of brake gives far better stability 
than fluid damping brakes which hardly act at all at 
slow speeds. 

A further advantage of the clutch-brake servo is 
the ease with which antihunt features can be incor- 
porated into control amplifiers. The use of a simple 


velocity term in a control amplifier is usually not 
enough to prevent hunting of servos without automatic 
brakes, particularly for high-inertia output loads. How- 
ever, when used to control a clutch-brake servo, even 
a simple velocity term will reduce stopping time and 
overshoot sufficiently to prevent most hunting. This is 
apparent because as the clutch is de-energized ahead 
of time by the velocity term, the full brake torque can 
take effect immediately, bringing the servo output to a 
stop without hunting or overshoot. Simple velocity 
terms are convenient to use in control amplifiers and 
can give excellent antihunt results when used with a 
clutch-brake servo. 

Many applications for servomechanisms are already 
well known, such as for remote indication, tuning 
radios, sending gunfire control information to a com- 
puter, turning of radar antennas or gun carriages in 
accordance with control signals, or operating valves 
in process control. Servos can also provide a means of 
mechanical power amplification: the output of a com- 
pass can be remotely indicated and used to steer a ship; 


(Continued on page 190) 








IRST developed and applied in a 
+ wr azimuth control for pilotless 
tethered helicopters, the Duncan & 
Bayley fluid magnetic clutch shown in 
Fig. 1, is now being applied in com- 
mercial servomechanisms for control, 
positioning and driving. Single and 
double units with torque ratings of 
4 in.-oz for 1/100-hp drives and 3 ft-lb 
for %4 hp are available and types rang- 


ing up to 25 hp are under development. 


Advantages over other types of 
clutches are: low input power, high 
acceleration rate, force proportional to 
input, and high power amplification.* 
The 1/100-hp unit, when energized with 
only 0.05 watts control power, will de- 


Fluid Magnetic Clutches for Servomechanisms 


liver 400 times the input power. With 
such low input power, compact control 
amplifiers with miniature tubes may be 
used. The same load is placed on the 
amplifier whether operated continuously 
or accelerating a load. 

Acceleration rate is as much as 20 
times faster than for a servo motor of 
equal output. A typical 1/100-hp servo 
motor takes 0.27 sec to reach a no-load 
speed of 6000 rpm, while an equivalent 
magnetic clutch reaches the same speed 
in 0.012 sec. 

Clutch force is proportional to the 
control current over a wide range as 
shown in Fig. 2. In addition, a known 
value of control power provides a posi- 





tive locked engagement without creep 
or slip. Maximum rate of engagement 
depends only on the characteristics of 
the power source and the inductance of 
the magnetizing coil. The clutch is ca- 
pable of responding to a frequency of 
150 cycles per sec with a low induct- 
ance coil. When low control power is 
important, response time will be slower. 
However, fast response with low current 
is obtained by increasing the voltage. 

Viscous drag of the output member 
is about 6 per cent of the output at a 
typical rotating speed of 4500 rpm.— 
W. Hewitt Bayley. 





* “Magnetic Fluid couplings Result in 
ay 1948, p. 93. 


Smoother Acceleration,”’ 





5 Fig. 1— Single- 
element magnetic 
fluid clutch will 
control 1/100 hp 
with 0.05-watt in- 
put, accelerate to 
6000 rpm in 
0.012 sec. 
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Fig. 2—Either while rotating (left) 
or with driven member held (right) 
torque is proportional to control 
current in magnetizing coil. 
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various metal oxides (not metals) and have the 

general formula MO Fes2O3, where M stands 
for a bivalent metal ion such as nickel, zinc, magnesium 
and others. Physically, they are a crystalline material 
having the spinel structure. Mechanical properties are 
similar to those of dry process porcelain except that 
the specific gravity is between 4 and 5. Their principal 
interest to the magnetic circuit designer is their ex- 
tremely high volume resistivity and high permeability. 

Although ferrites were introduced only recently on 
the market under the commercial name Ferramic, the 
natural ferro-ferrite, namely the mineral magnetite 
(Fe,0,4) or loadstone, was known to the Greeks cen- 
turies before the Christian era. Indeed it was one of the 
first substances to arouse scientific curiosity and to be 
investigated. Thales of Miletus (about 624-548 B.C.) 
mentioned that this material had the ability to attract 
iron and according to Plato, Socrates states in “Ion” 
that it will support a chain of rings (1).* 

In the laboratory ferrites were first made by G. Hil- 
per (2) who took out a number of patents in 1909 on 
the use of ferrites as core materials for high frequencies. 
In 1934 an article on the “Formation of Solid Solution 
between Some Ferrites (3) appeared in Japan. This was 
followed by several publications by T. Takei and asso- 


| VERROMAGNETIC ferrites are compounds of 


* Number references are appended to article in bibliography. 


ciates in 1937 through 1940 (4). These investigators suc- 
ceeded in making ferrites with both “soft” and perma- 
nent magnetic properties and studied quite extensively 
the effect of composition on different magnetic charac- 
teristics. In 1947 J. L. Snoek (5) published a book de- 
scribing research carried on during the war on these 
materials. This publication represents a considerable 
contribution to the understanding of ferromagnetic phe- 
nomena in general with emphasis on the non-metallic 
ferromagnetic materials. In the early 1940’s Dr. E. Al- 
bers-Schoenberg and W. Soyck in Germany began to 
work independently on ferrites. Similar work was car- 
ried on in Holland (6). Dr. Albers-Schoenberg has con- 
tinued his researches on these bodies and the results re- 
ported in this article were obtained on ferrites devel- 
oped by him in this country. 

When designing parts made of any material it is of 
advantage to keep in mind the possibilities and limita- 
tions imposed by the manufacturing process. Production 
of ferrite parts is practically identical with the produc- 
tion of other ceramic parts. The various oxides are 
mixed and ground in ball mills for an extended period 
of time, after which the resulting powder is pressed or 
extruded into the desired shape. Fig. 1 illustrates some 
possibilities. The disk, toroids, slug and C-shaped forms 
all were pressed. The rod in the foreground is 20 in. 
long by 3 in. in diameter and was extruded. Pressing 





Fig. 1—Ferramic parts in the form of a disk, toroids, slug and C-shaped transformer cores were pressed. The 


rod, which is 20 in. long and % in. diam, was extruded. A spiral inductor was printed directly onto the ferrite 


disk, illustrating the high specific resistance of this material. 
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MATERIALS FOR HIGH FREQUENCIES 


——— 
— 
Consisting only of metallic oxides, Ferramics have high volume 
resistivity and high permeability, but low losses, making 


for reduction in size and weight in h-f magnetic circuitry. 


) 
: 





is done at approximately 5 tons per sq in. While the part 
is in the “green state,” i.e., before firing, it is possible 
to drill or tap it or perform whatever other machining 
operation may be necessary. Next the piece is fired in 
air at a temperature of approximately 2300 F. The fired 
part is black and hard. The only machining operations 
that can be performed on it after firing are cutting or 
grinding with silicon-carbide wheels under water. Grind- 
ing or lapping leaves the piece with an extremely smooth 
finish and permits the holding of close dimensional tol- 
erances. 

Ferrites contain no metallic particles but consist only 
of oxides. From what has been said above, it is evident 
that they can contain no organic bodies, as the latter 
fire out or evaporate at the high maturing temperatures. 
Thus Ferramic is a homogeneous mixture of metal ox- 
ides. It is this structure which is responsible for one of 
the main advantages of Ferramics over powdered metal 
core materials. The fact that the oxides of metals—in 
contrast to the metallic metal—are very poor electrical 
conductors is the reason that ferrites exhibit extremely 
high volume resistivities, thus reducing eddy current 
losses to practically negligible quantities. 

The differences between powdered irons and ferrites 
should be emphasized. In the former the desirable prop- 
erty of high volume resistivity is achieved by bonding 
finely divided metal particles in an organic, insulating 


FERRAMIC 34, TYPE A 


Fig. 2—Oscillogram traces of hyste- 
resis loops of five types of ferrites. 


FERRAMIC 146, TYPE D 
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FERRAMIC 90, TYPE B 


binder, thereby sacrificing permeability as the core is 
now full of “airgaps.” On the other hand Ferramic with 
its natural high specific resistance does not have to be 
powdered and therefore the permeability is not diluted. 
Thus whereas the maximum obtainable permeability of 
powdered metal rings is commonly about 125, Ferramic 
rings may have permeabilities greater than 1000. 

Perhaps the most fundamental property of a ferro- 
magnetic material is the dependence of induction B on 
the applied magnetic field H. The relationship is given 
by B = pH which is a nonlinear function as the perme- 
ability » is a nonlinear function of B (or H). A 
graphical arithmetical plot of B vs H (with the material 
having no past history) results in the familiar normal 
magnetization curve. The slope of a line connecting the 
origin with any point on the curve is by definition the 
permeability corresponding to the particular value of in- 
duction (or magnetic field). The slope of this line at 
B = H = 0 is the initial permeability »,, corresponding 
to negligibly small values of operating induction. The 
slope of the line passing through the origin and tangent 
to the normal curve is the maximum possible slope and 
represents the maximum permeability. Another funda- 
mental characteristic of the material that may be obtain- 
ed from the normal magnetization curve is the maximum 
induction of which the material is capable, namely, the 
saturation flux density B,. 





FERRAMIC 156, TYPE C 





FERRAMIC 141, TYPE E 


87 

















£ 
o 
3 
5 
= 
o 
a 
w 
+ 
~~ 
S 
= 


Core loss 





10,000 
Magnetic induction , Bing, ,gausses 


40,000 





Fig. 3—Core loss for various ferritic materials plotted 
against flux density Bn.x at frequency of 15.8 ke. 


It is well known that the properties of a ferromag- 
netic material depend on its previous history. This phe- 
nomenon as regards hysteresis is best depicted by the 
hysteresis curve which is a plot of B vs H when the ma- 
terial is in a symmetrically, cyclically magnetized con- 
dition. The area enclosed by this loop is proportional to 
the hysteresis loss of the material. The value of induc- 
tion at H = 0 is the residual flux density B,, while the 
value of H necessary to reduce the induction to zero is 
the coercive force He. 

In Fig. 2 hystersis loops representative of a large vari- 
ety of ferrites are shown. The loops were traced at 60 
cps and displayed on a standard cathode-ray oscilloscope. 
Values of saturation flux density B, are 1300, 2500, 
4200, 3700 and 1600 gauss for Ferramic Types A, B, 
C, D and E respectively. 

From these oscillograms it is apparent that the hyste- 
resis loss of different ferrites may vary considerably. 
For applications where the magnetic core must operate 
at increased flux densities a Ferramic with small hyste- 
resis loss should be chosen. Materials C, D, and E have 
fairly low losses as shown by their B-H loops. 

Fig. 3 depicts core loss as a function of flux density, 
and shows the loss to be approximately proportional to 
the cube of induction. 

The initial permeability », of several Ferramics was 
investigated. This is the permeability that is important 
in low power applications such as radio receiver perme- 
ability tuning cores and i-f transformer cores, to name 
only two. 

The initial permeability of any one ferrite may vary 
as a function of frequency and temperature. The latter 
will be discussed below under temperature effects. Ex- 
periments have shown that », may rise slowly with in- 
creasing frequency, usually reaching a broad peak be- 
fore it falls off at still higher frequencies. In general 
the higher permeability ferrites fall off more sharply 
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Fig. 4—Initial permeability of various ferritic mate. 
rials as related to frequency of magnetizing current. 


and at lower frequencies as the curves of Fig. 4 dem- 
onstrate. 

It is convenient to express the total magnetic loss of 
materials through the loss factor 1/uQ. It was shown 
by V. E. Legg (7) that for low frequencies the losses 
of a soft magnetic material are given by the equation: 


SZ. =-aB, +c +ef 
ufL 
1 R 
where: — = —— 
nQ esful 


and a — hysteresis loss coefficient 
B,,— maximum induction at which the material is 
operating 

c — residual loss coefficient 
e — eddy current coefficient 

f — frequency of operation 

Q — quality factor 

» — permeability 


For ferrites operating at higher frequencies this equa- 
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Fig. 6—Effect of frequency on power factor and di- 
electric constant measured on a disk of Ferramic 34. 
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Fig. 5—Effect of frequency on loss factor of six grades 
of ferritic materials (Ferramics). 


tion has to be modified by adding higher order terms, 
so that : 


Qe 
— =aB, +c +ef +f? (2) 
2Q 


Since the curve of 1/uQ vs frequency can not easily be 
approximated by an equation with constant coefficients 
it is more convenient to plot the data rather than to fit 
it analytically. 

When measurements are made at very low flux densi- 
ties, namely when By is less than one, and at high fre- 
quencies, it is permissible to neglect the first term in the 
Legg equation. At the same time p becomes po and the 
loss factor then reads 1/p,Q and is a function only of 
the high frequency losses. 

The loss factor as a function of frequency for various 
materials is depicted in Fig. 5. At some frequency a 
break occurs in each curve above which the losses in- 
crease rapidly. Note that the slope of the loss factor 
curve at the higher frequencies is approximately two, 





which corresponds to an equivalent resistance propor- 
tional to the third power of frequency. 

Material F 141 has higher losses than the other ma- 
terials probably due to eddy currents as its specific re- 
sistance is relatively low. This probably also accounts for 
the slope of the loss factor curve being 1.5 before it 
changes to 2.0 at higher frequencies. The absence of 
unity slope below the break in the loss factor curve on 
the other materials indicates that eddy current losses for 
these materials are negligible. 

It has been shown (5) that for design purposes the 
following relation is applicable: 


1 


An ee 
2Q vQ (3) 

where yp is the value of permeability and Q the quality 

factor on a closed magnetic circuit, where as p’ is the 

effective permeability on a construction with air gap 

and Q’ is the quality factor corresponding to this ar- 

rangement. 

Rewriting equation (3): 


(4) 


indicating that Q’ is proportional to the ratio of p/p’. 
It should be pointed out that to achieve optimum Q for 
a given inductor the magnetic losses have to be bal- 
anced against the copper losses and consequently there 
is an optimum airgap for a reactor of given inductance 
of specified volume operating at a particular frequency. 

There are some Ferramic materials that exhibit ex- 
cellent characteristics at frequencies as high as 100 mc 
and more. The initial permeability of these is between 
10 and 15 and does not fall off until much higher 
frequencies. 

Ferrites also have a dielectric constant and dielectric 
losses. The graphs of Fig. 6 were measured on a disk 
of Ferramic 34 onto which silver electrodes had been 
fired. The power factor behaves as on most ceramic di- 
electrics in that the dielectric losses decrease with in- 
creasing frequency. The dielectric constant of 9.4 is of 
interest as the initial permeability is of the same order 
of magnitude. Thus one may speculate on the use of 
such a ferrite in waveguides reducing its size by a factor 
of 10. 

In designing apparatus it is necessary to know the 
temperature characteristics of the materials used. Most 


Typical Magnetic and Physical Characteristics of Ferramic Materials 
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properties of ferromagnetic materials including those of 
Ferramics are influenced to some extent by temperature. 
Most important in this connection is the Curie point, 
or temperature at which the material ceases to be ferro- 
magnetic. For various ferrites the Curie point may lie 
from below room temperature to above 350 C. The Curie 
point for specific Ferramic materials are listed in the 
preceding table. As is characteristic of all “normal” 
ferromagnetic materials, so on Ferramics there is usu- 
ally a rise in initial permeability toward the Curie point. 
This is demonstrated in Fig. 7 which is a plot of ini- 
tial permeability vs temperature on various ferrites. 
These facts are summarized in the table where the slope 
of the temperature curves (Fig. 7) are expressed as 
the temperature coefficient of initial permeability. Note 
that material Ferramic B has the characteristics of a 
stabilized material. 

The variation of », with frequency, discussed above, 
is also dependent on temperature. Experin.en:. wave 
shown that p, will fall off at lower frequ: 
temperature is increased (5). However the: 
vs temperature effects will for all practical ; 
negligible compared to the normal variation of » ith 
temperature. 

Illustrated in Fig. 8 are oscillograms of the hysteresis 
curves at different temperatures on material D. They 
are of the same general shape as found on iron near its 
Curie point. In other words, the saturation magnetiza- 
tion decreases and so does the coercive force. The hys- 
teresis loss consequently becomes smaller as the mate- 
rial approaches the critical point. 

The high-frequency losses of the material also change 
with temperature. This may be shown from a measure- 
ment of the quality factor Q of a wound Ferramic 
toroid, assuming that the copper losses are independent 
of temperature (See Fig. 9). At first the QO of the coil 
may rise somewhat, since the initial permeability in- 
creases, but will always fall toward the Curie point. As 
the volume resistivity is also a function of temperature, 
eddy currents contribute greater losses at increased 
temperatures. Therefore the shape of the Q vs tem- 
perature curve will depend on how p», and R behave with 
temperature. 

Although having extremely high volume resistivities 
compared to other ferromagnetic materials, Ferramics 
are not perfect insulators but rather semi-conductors 
with specific resistances at room temperature as high 
as 10° ohm-cm to as low as 10* ohm-cm. Typical values 
are listed in the table. 
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Fig. 7—Effect of temperature on initial permeability 
of seven grades of Ferramics. Grade B is well stabilized, 


The resistance behaves similarly to that of other semi- 
conductors, and is a logarithmic function of the tem- 
perature. A rise in temperature of 50 C results in a de- 
crease of specific resistance by a factor of approximately 
ten. At room temperature the resistivity of Ferramics 
A and B is high enough so that a flat spiral inductor may 
be printed on a disk of the material (See Fig. 1). Print- 
ing may be accomplished by silk screening silver paint 
and firing at about 1300 F. 

There is one other property of ferrites that is worth 
mentioning here, namely, the mechanical deformation 
accompanying magnetization of the material. It is pos- 
sible to design such materials with strong magnetostric- 
tive properties. With these it is possible to build very 
efficient low-impedance supersonic delay lines, the aver- 
age delay being from 5 to 6 micro-sec per in.** In one 
experiment a line pulsed with a video signal at a repeti- 
tion frequency of 1 kc showed no noticeable damping 
of the reflected signal between pulses. (The ends of the 
line were purposely not matched so that reflections oc- 


** Private communication received from Irving Gordey, Watson Labora- 
tories, Air Materiel Command, Red Bank, N. J. 
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Fig. 9—Influence of 

temperature on initial 

permeability and Q of 
Ferramic 202-D. 


> 
Fig. 10—Equivalent 
transformer cores, 
Ferramics D on the 
left and powdered 
iron top right, illus- 
trating the reduction 
in size and weight 
possible through the 
use of ferrites. Circuit 
performance is also 

improved 
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curred). To operate such a delay line effectively it is 
necessary to provide some permanent magnetic bias but 
it is not necessary to stress the material, as it is with 
nickel wire or ribbon delay lines. Incidentally, lack of 
strain enables the line to withstand handling without in- 
fluencing its characteristics. Because of the high volume 
resistivity and good mechanical properties, the efficiency 
of lines made with Ferramic are higher than those made 
of metal. 

Another application is for magnetostrictive oscilla- 
tors. Again advantage may be taken of the high volume 
resistivity in reducing eddy current losses. At present 
experiments are under way to use Ferramics as mag- 
netostrictive transducers at sonic and supersonic fre- 
quencies.*** 

It should be emphasized again that the high volume 
resistivity of Ferramics together with their high perme- 
ability allows the designer many new possibilities. Thus 
a transformer core of Ferramic need not be laminated, 
saving material and assembly cost. 





eee Private communication by Dr. F. Pordes, Navy Underwater Sound 
Laboratory, Fort Trumbull, New London, Conn. 


Fig. 8—Oscillo- 
gram traces of 
hysteresis loops 
of Ferramic D at 
various tempera- 
tures. 
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Ferrites have found application in the horizontal 
sweep transformer of television sets, r-f high-voltage 
power supplies, deflection yokes for television receiv- 
ers, tuning slugs and magnetic shields for i-f coils, loop 
antennas for broadcast receivers, core material for a 
frequency modulated (0.4 to 4 mc) oscillator coil, high 
Q-factor cup core assemblies, etc. oo0 
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Redesigned Power Shear 


Appearance design problem was to ob. 
tain modern looking design lending it. 
self to mass production methods in 
fabricated steel. Compact motor drive 
obtained by using a flange-mounted 
axial air gap type; reduced length per. 
mitted mounting directly to inside of 
shear housing. V-flat drive to flywheel 
allowed use of 1200 rpm motor, in- 
stead of 900 rpm to reduce center dis- 
tance of drive. Sturdy pin-type clutch 
forms right hand bearing for drive 
shaft, keeping wheel close to frame. 


Niagara Machine & Tool Works 


Long-door 
Full-length 
Refrigerator 


Designed into a cabinet 
only 24 in. wide and 58 
in. high, this new re- 
frigerator provides 71 
cu ft capacity. New com- 
pressor design eliminates 
need for a false bot- 
tom and increases in- 
terior storage space. 


U-type evaporator has Metal Marking 
storage space for 20 lb Electric Typewriter 


frozen food plus two ice Le ; 

cube trays. Cabinet in- Electrically driven typewriter powered to 
sulated with 3 in. of jet- mark leather, wood, plastics and metals in- 
packed cellulose fiber. cluding unhardened steel, has interchange- 
Breaker strip is gray for able type and adjustable pressure. De- 
color contrast. Designed signed primarily for reduced cost of filling 
for suggested retail price in nameplates, the machine has automatic 
under $200. table feed and produces more uniform work 


with one-fifth the time. 


The Coolerator Company Cadillac Stamp Company 
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Simplified Television 
Receiver Tuning 


In newly styled line of televi- 

sion receivers tuning is simpli- 

fied to one control knob for 

station selection and one for 

picture contrast. Automatic 

gain control holds white-to- 

Motorola, Inc. black ratio constant. Top model 

in the line combines three-speed 

record playing, FM-AM radio, 

16-in. picture tube, and high 

Capacitor Discharge fidelity audio system using two 
Stud Welder speakers. Improved TV circuit 

performs on signal strengths as 


Stored-energy power low as 50 microvolts. 


supply in this single gun 
machine designed for 
short arc time welds 
studs to thin metal with 
no distortion or discol- 
oration to plated or 
painted surfaces on back 
of panel. Cycle is initi- 
ated by bringing stud in 
contact with work; ioni- 
zation on contact pro- 
vides arc path discharg- 
ing capacitor in 1 milli- 
sec, melting stud end 
and work; hammer blow 
then causes pieces to 
weld. Complete cycle is 
produced by a continu- Impedance Matching Bridge 
ous movement of head. Provides a fast method for setting or check- 
ing high frequency coil inductances. Consists 
of a 90-ke oscillator, amplifier, bridge and 
cathode-ray indicator. One bridge arm gives 
\ <= resistance balance; the other reactive bal- 
ry , ” “ ance. Trace on screen comes to a straight line 
when resistance arm is balanced; line rotates 
about its center with reactance arm setting. 
Sensitivity adjustable to 0.015 per cent. 


Graham Manufacturing Corp. 


Radex Corporation 
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Counting and Marking Machine 


Attractively designed new machine counts any- 
thing from dollar bills to theatre tickets at speeds 
up to 1000 per min, and also imprints while 
counting. Machine feeds and stacks automat- 
ically with 100 per cent counting accuracy. 
Equipped with two counters: one a tamper-proof 
to record cumulative totals, and a set-back coun- 
ter with a reset knob. Rubber-faced feed rolls 
are continuously driven by a ¥g-hp 1750 rpm 
motor. Carboloy-tipped adjustable stops set for 
paper thickness feed one sheet at a time past a 


trip finger to actuate counter. William O’Neil 
was design consultant. 


Pitney-Bowes, Inc. 


Selected new products designed by readers of 
ELECTRICAL MANUFACTURING with significant 


developments in performance and appearance. 


Regulator for Hand-fired Furnaces 


Redesign of regulator reduced the number of ac- 
cessory parts, simplified wiring connections and 
improved appearance. Geared drive for actuator 
replaced by hydraulic drive consisting of a gear 
pump and piston designed into a die-cast subas- 
sembly. Pump housing is sintered iron; cover is 
drawn steel. Automatic Products Company 


Abrasive Cut-Off Machine 


Direct-drive geared-head motor reduces power require- 
ments over belt driven wheel to give a capacity of 3-in. 
solid cut with only 5 hp. Waist high work level reduces 
operator effort; spring load-control replaces counter- 
weights for better operating balance. Fast-acting self- 
centering vise is mounted on an adjustable swivel plate 
calibrated in deg. Cuts 3 in. solids and 4 in. pipe; cut- 
ting rate 4 sec per sq in. Stone Machinery Company, Inc. 
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V-belt Drive for Toolroom Lathe 


Power drive for the spindle is through 
double V-belts to large pulley on outboard 
end of spindle which allows replacing 
belts without removing spindle. Speed 
changing pulleys are on motor shaft and 
countershaft where higher belt speed per- 
mits use of smaller belt. Left lever raises 
motor on vertical guides to release belt 
for shifting. Spindle drive is engaged by 
hand wheel on left end of spindle. Ad- 
justable tapered roller bearings support 
spindle and lead screw. Single lever con- 
trols both cross and longitudinal feed. 












Portable Utility Lamp 


For commercial, industrial or sports 
use this new lamp provides either a 
spot or flood light. Molded lens made 
by Dunbar is borosilicate to with- 
stand weather and rough handling. 
Self-contained batteries. Fabricated 
of spun steel, chrome plated; stand 
permits aiming in any direction. De- 
sign by J. O. Reinecke and Associates. 


Steiner-Pierre, Inc. 
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Clausing 
Manufacturing Co. 





Speed changing pulley is on motor shaft. 


eq, 




















Size and Weight Reduced in New Dictating Machine 


Aluminum die casting replaces 
wooden cabinet in redesigned dic- 
tating machine for increased 
strength, reduced bulk and weight 
and better appearance. Turntable 
is direct gear driven with sepa- 
rate recording and reproducing 
arms as in earlier model, and uses 
same type of record blank. Switch 


on hand microphone arranged to 
repeat through the microphone the 
last few words of dictation. In- 
dexing and corrections are made 
directly on disk with position of 
recording shown on _ illuminated 
scale. Weight is 15 lb; finished in 
gray enamel with controls and mi- 
crophone in a contrasting color. 


Sound-Scriber Corp. 
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Practieal factors in 


APPLYING INSULATING VAR ATSHES 








What goes on chemically in the impregnating tank and in the baking 
oven may be pretty complex, but a knowledge of these processes is a 
prerequisite to sound design of motor windings and electrical coils. 


DR. MAX KRONSTEIN 
Research Associate, Adjunct Associate Professor 
College of Engineering, New York University 


electrical insulating varnishes involve some of the 

most complex processes known to chemistry. The 
proper selection and the proper use of such varnishes 
should constitute—but unfortunately do not—one of the 
most important responsibilities of the product design 
engineer. A basic knowledge of insulating varnishes is 
needed ; more often than not it is lacking. Complete co- 
operation with the varnish manufacturer is also needed 
and that too is often missing, with the fault on both 
sides. This review seeks to clarify some of these 
problems. 

Definitions come first. What is meant by the term 
“electrical insulating varnish”? Clearly, this refers to a 
coating or impregnating material that upon suitable ap- 
plication produces a varnished insulation, as against an 
extruded insulation or a solid insulation such as a 
ceramic. Another distinction is that these varnishes are 
used solely for electrical insulation; they are not to be 
confused with varnishes used for thermal insulation. 
Yet within the scope of this definition, electrical insulat- 
ing varnishes cover a multitude of applications that dif- 
fer in their aims, their application methods, and in the 
curing conditions. 

By far the most complex application is concerned with 
the impregnation and protection of motor armatures, 
transformer coils, and similar electrical assemblies. The 
problem here is different from other applications (¢.g., 


Pr ecericar insti application and the curing of 





THE AUTHOR of this review approaches the sub- 
ject of electrical insulating varnishes with the author- 
ity of broad experience, both in Europe and in this 
country, as research and development chemist for 


industry and government, university teacher, and 
practical varnish maker. His treatment, integrating 
the theoretical with the practical, presents some forth- 
right and stimulating conclusions based on his 
many-sided experience. 














manufacture of varnished insulating paper and fabric, 
varnished wire and cable, or enameled magnet wire), 
Three basic requirements are involved: 

1. The varnish is employed to replace the air within 
wrapped, mounted, and composite assemblies built up 
from such diverse materials as enameled wire, glass-fiber 
tape, varnished fabrics and paper, and metal elements. 
Each of these differs in wetting characteristics, in 
permeability, and in other essentials. Moreover, air must 
be displaced by the varnish not only while the latter is 
still in a fluid state, but the displacement has to be effec- 
tively and permanently maintained after the varnish has 
been cured into a solid state. 

2. The varnish is expected to impart mechanical 
strength to the impregnated assembly ; and to hold the 
component elements together permanently under as wide 
a range of temperatures as possible, and under exposure 
to humidity, moisture, chemical fumes and chemical 
agents. 

3. In addition to the characteristics noted above, the 
insulating varnish is expected to exhibit electrical insu- 
lating properties at least equal to those specified for the 
various components. In other words, the insulating var- 
nish should not constitute a limiting factor in the per- 
formance of the apparatus. The insulation values of the 
varnish, in effect, should exhibit adequate permanency 
under a wide range of conditions such as (a) physical 
modification of the varnished material or component 
under mechanical stress; (b) contact with hot oil; (c) 
immersion in water; (d) salt water or spray; and 
(e) changes in operating or ambient temperatures. 


Understanding of Basic Chemistry Essential 


An understanding of the chemical process involved in 
the curing of electrical insulating varnishes is a practical 
prerequisite to the sound selection and use of these 
materials. For to cure a varnish in a really efficient 
manner means the carrying out of a very difficult and 
involved chemical process, which has its own require- 
ments. These requirements cannot be overlooked nor 
neglected. 

One source of confusion for the engineer arises out 
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J. Determine what characteristics are required in your 
end product: 

(a) How high are the electrical requirements? 

(b) To what extent is there need for oil resistance? For 
heat resistance? Moisture resistance? Sea-water resis- 
tance? 

(c) Consider also such factors as expected temperature 
changes during use of the product as well as the climatic 
changes that may affect it. What about humidity condi- 
tions in the service area? Will the product be exposed to 
factory steam or chemical vapors? Do not underestimate 
the needs of resistance in your completed product. 


II]. Examine the structural design elements in your 
product to make certain that varnish impregnation 
is as complete as possible. It is necessary to con- 
sider: 

(a) Size of the unit. (Large units require greater precau- 
tions for complete impregnation and removal of surplus 
varnish and volatile matter than simple designs of small 
units. Vacuum impregnation may be needed for the large 
units.) 

(b) Complexity of the design. (The presence of materials 
which have been prevarnished, such as varnished cloth or 
oiled paper, in certain parts of the product, requires ad- 
ditional attention to assure successful impregnation, ade- 
quate draining of surplus, solvent removal, and complete 
cure in the less accessible parts.) 

(ce) The actual varnish resistance of various prevarnished 
components in your product. (Certain types of enameled 
wires, for instance, might lack sufficient resistance against 
certain solvents used in some insulating varnishes. This 
must be checked prior to impregnation.) 



















III. Now evaluate the types of available insulating var- 
nishes that seem to fulfill the requirements. 


IV. Check on your facilities for using these varnishes: 

(a) Be sure your plant has oven facilities for carefully 

preheating your product for moisture removal before im- 
pregnation. 

(b) Select impregnating tanks large enough for completely 
impregnating the units to be insulated. Check avail- 
ability of facilities for moving the units to the tank, im- 
mersing them, eventually turning them in the tank dur- 
ing impregnation, and lifting the units to permit drainage 
of excess varnish. This can be done in the rear of the 
tank or on a clean drain board which allows the varnish 
to flow back into the tank. Small units should drain for 
at least 30 min. to 1 hr before entering the oven; large 
units even longer. And it might be helpful to turn the 
units during this period to facilitate the draining. 

(c) Check on your oven space (in relation to the size of 
your production and the recommendable length of curing 

time for the varnish). Check also the heating range in 

















of some misconceptions as to the respective properties 
of synthetic insulating varnishes compared to oleoresi- 
nous varnishes. Many engineers are under the impres- 
sion that the synthetic types require less attention in the 
curing process than the others. Actually, this is incor- 
rect. There are no insulating varnishes that can be ap- 
plied without great care, without continuous production 
control, and without suitable equipment. 

Chemically, electrical insulating varnishes generally 
consist of two functional substances: (a) a volatile solv- 
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Electrical Insulating Varnishes—Check List of Selection and Application Factors 






your ovens and on the oven ventilation. 
This last factor includes the supply of oxygen or air as 
well as the means for vapor removal. It should provide 
also for a clean condition of these facilities. The vapors 
condense partially in the exhaust system and form solid 
crusts which must be removed regularly, since they 
decrease the efficiency of the exhaust operations and 
also present grave fire hazards. 

If the heating system does not appear sufficiently efficient, 
it is necessary to consider such factors as preheating of 
the oven air supply and the use of additional heat sources 
(for instance, infra-red). 

As a safety feature, make sure also there is a complete 
absence of possible points of contact between the vapors 
and open heaters, such as gas heaters or wire heating 
elements. 

These factors allow you to estimate your requirements as 
to the varnishes selected and your facilities for suc- 
cessful application. 


V. Check the provisionally selected varnishes in actual 
operation. 

(a) After you select such types as seem the most probably 
successful for your needs and facilities, first test them in 
the laboratory under conditions simulating service needs 
as closely as possible. Then produce a few actual sample 
parts and run these through very severe behavior tests 
in your own plant. 

(b) Make sure at the same time that test varnishes in- 
corporate the same diluents that you might use with the 
varnish in production runs. Any later change in the 
diluent will require an additional factory check on the 
finished product. 

(ce) Be sure the plant shows most appropriate finished 
samples to the product design department for final ap- 
proval and for any necessary adjustment in varnish 
specification or production techniques. 


VI. Finalizing actual procedures of varnish selection 
and application set-up. 


(a) Keep complete records which will allow you to write 
complete directions for the factory superintendent for the 
entire production procedure. These records will be 
helpful to you in all later selections and modifications or 
in locating possible sources of coil-design failure due to 
defective insulation. 

(b) Provide for simple and effective controls for the con- 
tinuity of your application conditions; for instance, for 
the simple control of a constant viscosity condition of the 
varnish in the tank. This is essential because immersion 
of preheated units into a varnish tank causes a constant 
loss of volatile solvents from the tank which must be re- 
placed. This can be easily controlled by taking a sampie 

from the tank at certain time intervals (spaced at several 

hours of operation), filling it in a calibrated container 
and checking flow-out time of the sample from the tank 
with a stopwatch. 


ent that is introduced into an otherwise over-viscous 
compound to aid the process of impregnation and to 
make possible a uniform application; and (b) a non- 
volatile substance that remains after curing as the per- 
manent insulating coating or impregnant. During the 
curing process, the nonvolatile part of the varnish neces- 
sarily undergoes a chemicai change; it is in effect 
transformed from a liquid into an insoluble solid, not 
previously present at the first application and now 
exhibiting a new set of characteristics. 
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This process is known as polymerization, a term by = examination of what actually happens will be usefy] 
now rather well known in technical literature, although An insulating varnish, as received from the varnish 
probably relatively few engineers are aware of the com- manufacturer, usually contains approximately 50 . 
plexity of the process. But polymerization is not the cent of volatiles. In most consuming factories the var- 
only basic process in the curing of the varnish. Even __ nish is further diluted by a 10-per cent addition of thin. 
though the cured varnish is no longer soluble, it is even ners, sometimes more. For instance a batch, say 100 gal 
then to some extent still susceptible to solvents. This of insulating varnish, placed in a motor-impregnating 
susceptibility is of two types: (a) penetration by contact tank, may contain 60 gal of volatile matter which haye 
with certain solvents, or in some cases mineral oil, with to be removed during the processes of application and 
a resulting increase in volume or swelling; and (b) a curing. It will be apparent that the volume 
reaction during the early stage of polymerization which — of solvent vapors combined with the volume 


swells the newly formed insoluble varnish into a gelled of air normally present in the drying oven 
form. The swelling capacity of the varnish, in its dry or add up to a rather appreciable total that 
fully cured state, should be low enough to prevent elec- has to be removed. Since the rate of evapora- 
trical insulation failure under service conditions that in- tion of the solvent continues to decrease as 
volve contact with solvents or oil. This imposes the the air approaches solvent-vapor saturation, 


requirement that the 
curing be carried out 
beyond the actual first 
formation of the poly- 
merization product 
until the final form is 
not only insoluble but 
also has a very limited 
swelling capacity. 

In chemical terms, 
this process is general- 
ly connected with a 
continued saturation of 
the initial chemically 
“unsaturated” units in 
the insulating com- 
pound, usually effected 
by an oxygen adsorp- 
tion by the varnish 
film. In most cases 
the amount of oxygen 
per unit of the film in- 
creases during the cur- 
ing. There are other 
chemical means for 
achieving the final 
saturation either by ac- 
celerating the polymer- 
ization process or by 
additional chemical 
condensations, but here 
very often the final 
elasticity or the resist- 
ance to subsequent 
prolonged exposure is 
not too satisfactory. 
For instance in coating 
(enameling) bare 
wires defects might 
show up in the form of 
brittleness or loss of 
adhesion. 

It has already be- 
come apparent that the 
removal of the volatile 
matter from the var- 
nish compound is a 
critical element in the 
application process. An 


TABLE I — Comparative Properties 
Commercial Clear Electrical Insulating Varnishes* 









































; Volts /mil 
a d é 
= | Baking After Flexibility 
™ | . time 24 hr Loss, | after aging 
Type inhours| Dry | in water | % at 100C 
Siena abana 
| 
SUPPLIER I Sona | 
Slow-curing types: 
1. Natural gum, drying oil type | 6—8 1000 400 60.0 | Excellent 
2. Alkyd type | 12—15 | 1400 800 | 43.0 | Excellent 
3. Phenolic, drying oil type 8—10 1970 700 64.4 | Excellent 
4. Phenolic resin, drying oil type 10—12 | 1910 1240 35.0 | Good 
Fast-curing types: 
1. Synthetic resin gum, drying oil | 9 
type = | 1-2 956 300 | 68.6 | Poor 
2. Phenolic resin drying oil type | > | 6—8 | 1380 725 47.5 | Good 
3. Alkyd type 3 | 10—12| 1577 418 | 73.5 | Excellent 
x 
- 
| & 
Air-drying or baking varnishes: 8 
1. Natural gum, drying oil ad 9 87.5 | Poor 
(Curing time in air, 12—16 hr) 5 — _ - 
/ 2. Modified phenolic resin, drying | °¢ 
oil type a 
Air-drying varnishes: | 2—4 | 1725 1125 34.8 | Poor 
1. Oil-modified alkyd , | | 
2. Phenolic resin type (solvent re- | 
moval at 70—80 C, prior to | 3 7 
baking at 110 C) | 2—4 | 1450 505 | 65.0 | Poor 
| 3-5 | 1000 | 600 | 40.0 | Poor 
SUPPLIER II f coed | | | 
Clear-baking varnishes: 2 
° _ | | 
1. Synthetic type No. 1 & 4—12 | 2000 800 60.0 | Good 
2. Oleoresinous type, A Be 8—24| 1800 | 650 | 63.9 | Good 
3. Oleoresinous type, B 3 Zt 8—12 | 1750 500 71.4 | Very good 
4. Oleoresinous type, C be 6—8 1800 650 63.6 | Fair 
5. Synthetic type, No. 2 = 8—16 | 1500 450 70.0 | Very good 
6. Thermosetting type m 2—24 | 2000 800 60.0 | Very good 
(140 C) 
* All data are based on technical information published by varnish manufacturers. 


> Unless otherwise noted. 


Note: It will be observed that types with shorter curing time at 110—120 C have either hi losses in 
dielectric breakdown resistance by water immersion or inferior flexibility after aging at 100 C. 
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it is obviously essential to provide uncontaminated air in 


a dry film before the volatile matter from the inside 


the oven at all times. j oe varnish has been evaporated, at least a part of the inside 
An important consideration in the removal of volatile solvents would be trapped and would remain in the in- 
matter is the tendency to a non-uniform rate of drying | completely cured compound inside the motor. Even 


in various sections of the impregnated unit, thereby 


though external appearance may indicate well-cured in- 


leading to premature drying and solvent entrapment. sulation, operation at full speed will eventually cause 
For example in drying a motor armature, the outside is _ the wet and viscous uncured varnish to be thrown off by 
directly exposed to the air; the inside is not. If the var- centrifugal force and lead to insulation failure. The 


nish on the outside areas is allowed to prematurely form 


failure may be caused, for instance, by low moisture 


resistance, or by chemical decomposition of the 

















TABLE II — Comparative Properties 
Commercial Black Electrical Insulating Varnishes* 








4. Volts/mil 

5 | Baking After Flezibility 

m™ | time 24 hr Loss, | after aging 
Type inhours| Dry | in water % at 100 C 








—|—— 
SUPPLIER III 
Slow-curing types: 
1. Asphalt, drying oil type 


7—10 1280 875 31.6 Fai 
2. Synthetic-resin-asphalt, drying 98 


oil type,A | ‘ 8—10 | 2060 760 63.0 | Excellent 
3. Synthetic-resin-asphalt, drying 
oil type, B 15—18 | 1860 900 51.5 | Good 


Air-drying or baking varnishes: 
1. Asphalt, drying oil type 
2. Synthetic-resin-asphalt, drying 
oil type 


5—8 1230 600 51.2 Poor 
7—10 1375 300 78.0 Excellent 


Air-drying varnishes: : 
1, Asphalt, drying oil, No. 1 1—2 800 400 50.0 | Poor 
2. Asphalt, drying oil, No. 2 3—5 1160 400 65.5 | Poor 


SUPPLIER IV 


Baking varnishes: 


Baking temperature 110 C 























1. Oleoresinous varnish, No. 1 2 8—10 | 2000 1600 20.0 | Very good 
2. Oleoresinous varnish, No.2 (|< 6—8 1900 900 52.6 | Fair 
3. Oleoresinous varnish, No. 3 \Scy} 8—10 | 1850 900 51.3 
4. Oleoresinous varnish, No.4 (|s| 4—6 1900 800 57.9 | Good 
mi ON 
CO — 
Air-drying varnishes: ‘oe 
1. Asphalt type, No. 1 \¢=| 8—10| 1800 900 50.0 | Very good 
2. Asphalt type, No. 2 |g 1—2 2100 1400 33.3 | Fair 
3. Oleoresinous type, No. 1 ia | 34 | 1800 500 | 72.2 | Fair 
; 4. Oleoresinous type, No. 2 4—6 1750 | 500 71.4 


| Very good 


* All data are based on technical information published by varnish manufacturers. 


TABLE III — Some Newer Developments in 
Electrical Insulating Varnishes* 


Volts /mil 





scssiguaneniiaemesihypenensn, senna tsiiiiainvocaipie Fleribility 
Curing time After 24 hr | Loss, | after aging 
Type and temp. Dry in water % | at 100C 








Time not speci-| 2500—?0¢0 | 2000—2500 
fied, 230-260 C| (avg. 2750) | (avg. 2250) | 18.2 | Excellent 


Organo-silicon varnish, 1—3 hr at 2500—3000 | 2000—2500 
ype B 150 C (avg. 2750) | (avg. 2250) | 18.2 | Excellent 


Special deep-drying varnish | 8 hr at 121 C 2380 1270 46.6 | Not listed 





Organo-silicon varnish, 
Type A 












*Data based on manufacturers’ literature. 
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uncured varnish. In the latter case, destructive 
acids can be liberated under the influence of the 
electric current with possible corrosive effects 
on the copper winding. Owing to the tendency 
of air-drying varnishes in particular to prema- 
ture drying and solvent entrapment, their use 


as baking impregnants 
for larger electrical 
units should be closely 
examined, and should 
not be recommended in 
many instances. 

Lack of uniformity 
in curing may be en- 
countered with insulat- 
ing varnishes that con- 
tain (as they fre- 
quently do) more than 
one type of thinner or 
diluent. In such varn- 
ishes the rate of evap- 
oration in relation to 
curing temperatures is 
not uniform through- 
out the compound. 
Excessive intervals be- 
tween the evaporating 
temperatures may 
therefore result in pre- 
mature setting of the 
varnish (especially on 
the exterior surfaces) 
wherever the ingre- 
dients contain a com- 
paratively low-temper- 
ature diluent. 

In summary, to a- 
void the twin dangers 
of entrapped solvent 
and premature varnish 
film formation, it is es- 
sential (a) to specify 
and use uniformly cur- 
ing varnishes, and (b) 
to provide at all times a 
full supply of uncon- 
taminated air for the 
optimum evaporation 
conditions. As a matter 
of fact it may be re- 
iterated that successful 
curing of insulation 
varnishes requires not 
only heat and the re- 
moval of solvent fumes 
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but also a supply of oxygen as a vital part of the pro- 
duction process. Actually, the oxygen serves as a neces- 
sary and active reagent in the chemical steps leading 
finally to a successfully cured varnish with the requisite 
mechanical and electrical characteristics. 

The previously discussed difficulties and problems in- 
volved in solvent removal brings up the question of the 
so-called solventless insulating varnishes. These com- 
pounds, when catalyzed and heated, leave no volatile 
byproducts of reaction, only an infusible solid. In 
theory, at least, they can thus provide 100 per cent fill 
of voids during impregnation and cure.1 From the com- 
mercial standpoint, however, the development of such 
solventless varnishes has been slow and subject to cer- 
tain application limitations. These materials—from the 
practical viewpoint—should be still classified as in the 
experimental stage. 

Up to this point of the discussion emphasis has been 
placed on the complexity of the chemical processes in- 
volved in properly and successfully curing an insulation 
varnish. This emphasis, if it seemed excessive, has been 
made so quite deliberately. It is felt that if the engineer 
can be induced to understand and appreciate this com- 
plexity, he will realize that in practical applications these 
chemical processes can neither be speeded up nor re- 
tarded in their time-temperature requirements without 
deleterious effects on the permanent electrical qualities 
of the insulated end product. 

Tables I and II show, for instance, how in the specifi- 
cations of a number of manufacturers the temperature 
and water resistances of various commercial types of the 
same producer are directly connected with the curing 
time and curing temperature. And this relates also 
usually to the oil resistance. The tables show, too, that 
by cutting down on curing provisions, that is by “sav- 
ing” time and heat, the temperature, water, and oil 
resistance of the completed electrical unit might be low- 
ered and additional latent sources of possible failure 
might be created. The time will come when by new 
methods such as the use of catalytic effects in the curing 
process this situation will improve. But today’s engineer 
must work with today’s available materials, and with the 
limitation of the chemical processes inherent in such 
materials. 

The varnish manufacturer has, of course, his own 
problems in producing a compound of desired character- 
istics. In addition to the ingredients required for the 
chemical reaction of polymerization, other ingredients 
are introduced for entirely different purposes. These 
ingredients do not participate in the reaction during the 
curing cycle, but serve to modify the reaction product. 
For example, they may increase the hardness, or the acid 
resistance or help plasticize the film. The manufacturer, 
in formulating varnish compounds, has the problem of 
balancing all these ingredients in such a manner that un- 
der specified methods of application, and under a specified 
temperature condition and baking cycle, the optimum 
permanent insulating characteristics can be obtained. 

It would be unwise, therefore, for the product engi- 
neer posed with the problem of selecting an insulating 
varnish to neglect the varnish manufacturer’s specifica- 
tions and instructions. This would be as unforgivable 


1See “Polyester Resins for Solventless Insulating Varnishes,’’ Charles 
F. Hill and Newton C. Foster, December 1948, ELectricaL MANUFAC- 
TURING, p. 83. Also see “Magnet Coil Impregnation,” July 1949, ELecrricaL 
MANUFACTURING, p. 110 








TABLE IV—tTest Data on Experimental Pre. 
Gelled and Reliquified Insulating Varnishes: 


1. Dielectric Tests (between 2-in. disks) »°* 


Volts/mil, 


Compound 
and loss 


Volts at puncture 
After 
24 hr 

Test in 

No. Dry water 


1 10,000 7,800 | vpm (avg) 


Compound “ A’’— 
dry— 1660 


re-gelled and re- 
fiquified base, net 
varnish thickness 
6 mil 


‘ 


Compound “A” — 8000* 5,000 
net varnish 
thickness 4.2 mil 
2 $8400 5,800 | vpm (avg) 
wet— 1280 
Calculated 


*Flashover loss— 33.3% 


Compound “‘B’”’— 1 7100 1900 | vpm (avg) 
reliquified oil and dry— 2410 
synthetic resin| 2 7100 2250 | vpm (avg) 
gum, net varnish wet— 790 
thickness 3 mil 3 7500 2500 | Calculated 


| | 


2. Heat-Aging (Compound “A”’) °° 


loss— 67.2% 


(a) Aged 19 days (456 hr) at 125 C (net varnish thickness: 
2.7 mil). Bent on )% in. diam rod. Two tests, no cracks, 
Straightened out and tested: Test No. 1,4800 volts or 
1770 vpm, and Test No. 2,6900 volts or 2550 vpm. 

(b) Aged 8 hr at 400 F (205 C) (net varnish thickness 3.5 
mil net). Bent on %-in. diam rod, flattened out, 
tested on 14-in. electrode. In each test flashed over at 
8000 volts, no puncture (or above 2280 vpm). 


3. Low-Temperature (Compound “A’’) »° 


Net varnish thickness 4.5 mil. Placed with rods for 17 hr in 
dry ice chamber at —60 to —70 C, bent 180 deg over 
0.5- and over l-in. rods, later straightened out and 
tested: Results 4100 volts (910 vpm) and 3700 volts 
(820 vpm) respectively. 


4. Sea-Water Resistance ‘ 


Stendard U. S. Navy Specifications. Standard rod (Spec, 
52V13b). Three coats, each coat drained 20 to 25 min. 
placed in cool oven, raising temperature to 125 C in 75 
to 90 min, held at 125 C for 22 to 23 hr. Placed in sea 
water (as specified) which was contained in a glass vessel. 
A bare copper wire dipping into the solution was con- 
nected to the negative grounded terminal of a 120 volt 
d-c circuit. The rod itself was connected to the positive 
side of the circuit. No sign of failure after 4000 hr. In the 
same test group three rods coated with Compound “B” 
were intact for 41 days (984 hr). They failed at 1008 br 
(42 days). 


®Developed by Dr. Max Kronstein (U. 8. Patent No. 2,476,879). 

bStandard copper test panels, 5.5 mil thick used, with two coats of 
’ varnish. Each coat baked for 23 hr at 125 C prior to testing. 

¢All tests made by an independent laboratory. 





on his part as for the varnish manufacturer to neglect 
the requirement of the engineer by accepting a set of 
specifications without making completely certain that 
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they can actually be met. The cost of electrical products 
is so high compared with the actual cost of the varnish 
applied to them, and the possible damage by improper 
selection of insulating varnish material is so consider- 
able, that both parties, the varnish manufacturer and 
the consumer, should maintain a regular quality control 
before the varnish gets actually into use. Standard con- 
trol tests, such as provided by the ASTM, NEMA, the 
Navy and others, provide the basis for a routine pro- 
cedure that can at least establish a basically uniform 
supply. The value of a control system, moreover, will 
be enhanced when the persons charged with their re- 
sponsibility have actually been made fully familiar with 
the actual application process and its requirements. 

The element of cost warrants additional comment. 
Low prices make a varnish material interesting only 
after all tests have established the suitability of the 
varnish in all respects including permanence. The best 
purchasing specification policy in relation to costs is 
the one that keeps at an irreducible minimum factory 
troubles caused by irregularities in material. 

Compared to costs of the other materials (copper, 
steel, insulated cloth, castings, etc.) and the costs of 
labor already invested in a motor, transformer, or other 
unit before it is ready for varnish application, a slight 
difference in the cost per gallon for the insulating var- 
nish is hardly of decisive influence. And the same is 
true of the diluents used with the varnish. Even a 
slightly improper selection might either delay the proper 
curing process or might even cause slow but sure pro- 
gressive precipitations of varnish substance in the im- 
pregnating tank. Ultimate result is the almost certainty 
of insulation defects. 

Varnishing operations must be closely supervised. 
Alertness is necessary to report any change in appear- 
ance or behavior of the varnish during process of appli- 
cation or a change in its curing qualities. This means, 
for instance, that if the motors at the end of the curing 
cycle are still sticky while warm, the varnish must be 
immediately tested to see if it has actually cured or not. 
To wait and see whether the stickiness disappears on 
cooling is not sufficient. An uncured varnish will turn 
soft and sticky again when the motor runs warm; and 
it will be low in moisture and oil resistance. An incom- 
pletely dried varnish may be compared to incompletely 
set thermosetting molding resin. Each will lack the spe- 
cified characteristics exhibited by a properly set material. 


Air-Drying Insulating Varnishes 

So-called air-drying varnishes do not produce the 
same chemical transformation of the nonvolatile varnish 
substance as the baking types. Their ’air-dry” film rep- 
resents more the product of an outside solvent evapora- 
tion and the formation of a film-like resinous residue 
layer. This is why—in actually air-drying application— 
the importance of these varnishes does not relate pri- 
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marily to the impregnation of coils 
or other motor or transformer units. 
They are rather to be used as an 
outside protection of the already 
completed, well-impregnated and 
cured unit, against dust and mech- 
anical damage or as an additional 
protection against moisture and 
acidic vapors. The fact that the air 
drying process differs somewhat from an actual baking 
cure appears to be supported by the data published by 
suppliers of such materials. Whenever drying times for 
air drying as well as for oven drying are given, the 
oven-drying time is often longer. For instance, one com- 
mercial type is supposed to be air-dry in 2 to 2% hr, but 
requires 4 to 6 hr to dry at 100 C, 3 to 5 hr at 110 C, 
and even 2 to 4 hr at 125 C. Another type is listed as 
air-dry in 4 to 6 hr, dry at 100 C in 10 to 12 hr, at 
110 C in 6 to 8 hr, at 125 C in 4 to 6 hr. And the list- 
ing of this primarily air-drying varnish refers to a “pre- 
ferred baking temperature” of as much as 125 C. 

This is not to be taken, however, as an outright criti- 
cism of the air-drying varnishes. These facts are ad- 
duced to bring out the benefits of oven curing (and in- 
cidentally of 125 C as a preferred temperature) and 
the danger of by-passing the baking process. Manufac- 
turers of small motors, for example, like to avoid the 
baking process because of the time involved and the 
plant requirements for space, equipment and heat. But 
for a successful impregnation such inconveniences can 
hardly be avoided without risking later difficulties and 
defects. 


Evaluation of Test Methods 


Two types of controls are necessary in testing insulat- 
ing varnishes: One type serves to determine (by means 
of accepted procedures and test specimens) the proper- 
ties of the varnish formulation in its initial soluble state. 
The other type is concerned with the performance of 
the varnish after it has been applied to the end product. 
Typical standards of the first type are such as are pub- 
lished by ASTM or the Navy.? 

Specifications of the first type serve to control (by 
means of accepted procedures) the amount of nonvola- 
tile matter, the density, viscosity and flashpoint of the 
supplied varnish. The varnish is then applied to a 
cleaned copper or bond-paper specimen and the drying 
time and film thickness are measured. The coated speci- 
men is then heated at 105-110 C to determine how long 
this heating can be continued, before the film cracks in 
bending the specimen over a rod of 0.125 in. 

Directions are also given for testing the oil resistance 
of a copper-strip specimen with two coats of varnish 
when placed in transformer oil at 105-110 C. For a du- 
ration of at least 48 hr the varnish should not be dis- 
solved. The draining characteristics of a varnish are de- 
termined by immersing a 14-in. long specimen strip in 
varnish, taking it out, and then allowing it to drain off 
in a vertical position and finally baking it at 105-110 C. 
The difference in film thickness at various points of the 
coated strip are then measured as an indication of the 


(Continued on page 178) 


2Such as ASTM D-115 and Bureau of — 52-V-13. Available industry 
specifications also cover magnet wire enamel and other special forms of 
insulating vernish. 
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are hydraulically operated and electrically con- 
trolled, necessitating a close coordination of de- 
sign between hydraulic and electrical circuits. Further- 
more, the functional value of the hydraulic equipment 
is either limited or enhanced by the characteristics of 
the electrical equipment with which it is associated. 
Electrical equipment is of a diversified nature. To 
drive the hydraulic pumps squirrel-cage induction mo- 
tors are used that are sometimes special for mechani- 
cal or for electrical reasons. Directional control of hy- 
draulically actuated machine members is accomplished 
through solenoid-operated valves, and these are asso- 
ciated with push buttons and selector switches, with 
master and limit switches. To determine the precise 
duration of the several phases of the molding cycle, 


Pe tren injection molding machines, Fig. 1, 
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Duty cycle of hydraulic functions calls for pump motors with 


automatic programming valves require rugged timers; problems 


electric timers are employed. On the larger machines 
power adjustment of the die plates is done by gearhead 
reversing motors. All of these functions are accom- 
panied by circuit breakers, magnetic starters and re- 
lays which, together with a control transformer, are 
mounted on conventional control panels. These are 
wired in accordance with the Electrical Standards of 
the National Machine Tool Builders Association al- 
though these machines are not metal working tools. 
There is also electrical equipment to generate heat 
within the steel chamber where plasticizing of the mold- 
ing powder or granules takes place. These components 
usually consist of resistances of various materials, 
shape and construction, associated with series-parallel 
switches, multiple magnetic contactors, single-phase 
transformers, autotransformers, or variable-voltage 
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Fig. 1—Typical form of hydraulically actuated plastics injection molding machine. This 
rear view of an 8-oz “shot”? capacity machine shows, at left, dust-tight enclosure for elec- 
trical controls. Enclosures at right conceal hydraulic piping and solenoid valves. 





high breakdown torque to sustain severe momentary overloads; 


of electric heat application and control are also involved. 


transformers. Temperatures are critical with molding 
powders, and necessitate accurate measurements with 
thermocouples and pyrometer controllers to hold the 
temperature at the heating cylinder within closely reg- 
ulated limits. Pyrometers may be of the millivoltmetric 
or of the potentiometric type, either motor driven or 
electronically operated, straight “off and on”, or of 
the regulated output type. So, a great variety of equip- 
ment, and of problems, confront the application engi- 
neer who works on the design of plastics molding ma- 
chines. An attempt will be made to analyze those of 
particular interest. 

Power to the hydraulic system is provided by a set 
of two pumps driven by a single induction motor. The 
first pump delivers a large volume of oil at compara- 
tively low pressure for quickly closing or opening the 
dies, for traversing the plunger through the feeding 
part of its stroke, and for retrieving the plunger after 
the injection shot is made. The second pump delivers 
a small volume of oil at high pressure for the locking 
and holding action. When the two pumps feed the sys- 
tem simultaneously, they deliver a large volume of oil 
at high pressure as needed for injecting the plasticized 
material into the dies at high speed and high pressure. 
The hydraulic and electrical circuits must be designed 
to satisfy instantly and automatically these varying 
pressures and volume conditions. Those are also the 
requirements that determine the ratings of the electric 
motor. 

In a machine of this type there is not a steady state 
condition as far as the motor load is concerned. When 
the machine is idling and no machine member is mov- 
ing, the only load on the motor besides friction losses 
is that of keeping the high pressure in the pilot system. 
The load is then of the order of 30 per cent of motor 
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nameplate rating. During the die opening or closing 
time, or when the plunger is feeding or returning, the 
motor load rises to approximately nameplate rating or 
slightly below. During the short interval that the in- 
jection shot is made, when the pumps deliver oil be- 
hind the plunger cylinder at the maximum available 
pressure, a sudden rise in the motor load takes place. 
In general, this peak lies between 150 and 250 per cent 
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Fig. 3—Torque-speed and current-speed curves for 
motor whose performance is charted in Fig. 2. Rating: 
20-hp 1200 rpm, Frame 365, 220-volt, 3 phase, 60 cycles. 
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of nameplate rating of the motor, depending upon the 
size of the machine. 

A sequence of loads of this type is represented 
graphically in the chart of Fig. 2. This chart was taken 


with a recording wattmeter during actual molding op- . 


eration on a machine of 8-oz capacity, equipped with a 
20-hp motor. The chart represents motor input in kilo- 
watts; multiplying constant is 40. Speed of paper was 
12 in. per min and the indicated molding cycle is ap- 
proximately 23 sec. 

The peaks in the motor load clearly show the se- 
quence of operations identified on the chart. The hori- 
zontal dotted line represents the nameplate rating of the 
motor. While the condition represented by the chart is 
that of a fast cycle—almost as fast as the machine 
is capable of—the motor appears to be underloaded 
throughout the cycle with the exception of the booster 
period when its load reaches a peak of almost 2% 
times nameplate rating. 

This peak load is the critical value when it comes 
to selecting a motor with suitable characteristics. 
NEMA Design B motors* are perhaps the type more 
commonly used on machine tools today. These are 
identified as normal-torque, low-starting-current mo- 
tors, and have a minimum breakdown torque equal to 
200 per cent of full-load torque. It is clear that a 
standard Design B motor is not necessarily suited for 
an application represented by the load chart of Fig. 2. 

In this application a motor capable of developing a 
maximum running torque of 300 per cent is used. 
Torque-speed and current-speed curves for a motor of 


* See “New Performance Standards for Polyphase Induction Motors,’ 
Evecrricat MANUFACTURING, December 1947, p. 94. 
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Fig. 4—Elementary wiring diagram of the basic timing 
controls required to obtain automatic cycling of a hy- 
draulically actuated plastics injection molding machine. 
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such type are shown in Fig. 3. It may be noted that a 
very high breakdown torque entails a starting Current 
(or full-voltage locked-rotor current) somewhat higher 
than that of the equivalent standard motor. For jp. 
stance, standard motors of this rating have start 

currents not over 600 per cent of full-load currents 
while the motor represented by the curve has a start- 
ing current about 750 per cent of full load. This type 
is identified as a low-reactance motor, where start; 

current is comparatively high, starting torque low 
breakdown torque very high. It suits perfectly the op- 
erating characteristics of injection molding machines. 

Breakdown torque of standard Design B motors 
varies substantially from one manufacturer to the other. 
It is sometimes as low as the 200 per cent minimum 
NEMA standard while it reaches values of 290 per 
cent in other cases. This condition is general for all 
motor ratings and may be a deciding factor in the se. 
lection of size and make of motor. For instance, con- 
sider the 15-hp, 1200-rpm, frame 364, Design B, open- 
type motor. Values of breakdown torque of standard 
motors of five manufacturers selected at random range 
as follows: 200, 200, 220, 235 and 276 per cent of 
normal. 

Operation of a motor at a load of the order of 200 
to 250 per cent nominal is rather unusual. A slip of 
about 75 rpm above the full load slip takes place for 
a 20-hp, 1200-rpm machine. This makes the total slip 
equal to about 100 rpm or about 8% per cent. Conse- 
quently, the increase in horsepower at motor shaft is 
not percentagewise equal to the increase in torque, 
which is the greater of the two. 

When a load test is made with a conventional watt- 
meter, the horsepower delivered can only be calculated 
with approximation, due to the fact that the value of 
efficiency at a load condition over 200 per cent is not 
usually available and can only be estimated by extra- 
polation. A check of the value thus obtained, however, 
can be made by measuring the current input and the 
motor speed. If a set of curves like those of Fig. 3 is 
available, the horsepower output P can then be deter- 
mined by the relation 

TN 
~ 5250 
where 7 = torque in ft-lb 


P 


and N = speed in rpm 


When indicating, rather than recording, instruments 
are used, these tests are often hindered by the fact that 
a motor cannot be run safely at 250 per cent overload 
for any length of time. 

Experience with such motors has shown that it is 
necessary to allow a rather large safety margin as far 
as breakdown torque is concerned. Plastics molding 
machines are often installed in localities, such as small 
shops and the like, where the wire size of electric feed 
line is seldom ample. In these installations a heavy volt- 
age drop occurs at motor terminals during the injec- 
tion shot, when the overload takes place. As the torque 
drops with the square of the voltage applied at the 
motor terminals, under these conditions a motor with 
limited torque capacity tends to stall when molding is 
done at full pressure. In order to overcome this trouble, 
a molder may have to lower the operating pressure or 
shorten the time of boosting while increasing the mold- 
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Fig. 5 (Left)—Battery of three mo- 
tor-driven timers located in a dust- 
tight enclosure under the main con- 
trol station at the operating position 
of the molding machine. Fig. 6 


tight enclosure 


ing temperature at the heating cylinder. Hence, it is 
sound engineering to provide a motor with ample 
breakdown torque margin. 

The time interval during which the pressure is 
boosted to make the injection shot is variable depend- 
ing upon molding requirements. In any event it must 
be of very short duration, or else a prolonged over- 
load would produce a dangerous temperature rise in 
the motor. This interval is adjustable by means of a 
timer with maximum setting of 5 sec for the smaller 
machines, and of 10 sec for the larger ones. It is 
known as the “booster timer”. 


Timing Functions 


Three more timers are required for automatic oper- 
ation of injection molding machines. Their function in 
successive steps of a molding cycle is illustrated in the 
schematic wiring diagram, Fig. 4. This is an elemen- 
tary wiring diagram for an automatic cycle in an ex- 
tremely simplified form; actual machines incorporate 
a score of additional features which have purposely 
been omitted here to focus attention on the essentials. 

In this schematic, starting from a condition of the 
machine when the dies are open and the plunger is 
back, when the selector switch is turned to “auto- 
matic”, movable die is advanced and locked by toggle 
action. Locking of dies trips a limit switch LS-D which 
energizes the “Plunger In” solenoid valve through a 
timer T1. This action provides for the making of the 
injection shot immediately upon locking of dies. It also 
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(Right) — Magnetic control panel 
for the molding machine illustrated 
in Fig. 1. Contained in the dust- 


switch at upper left, starter, relays 


and, at upper right, universal type 
control transformer, with a number 
of primary taps between 208 and 
550 volts and secondary taps for both 
110 and 92 volts. 


the disconnect 


entails an interlocking or safety measure to prevent a 
shot being made unless the dies are locked. The plunger 
remains forward and holds pressure on the plastic ma- 
terial for a length of time adjustable for the various 
molding requirements and determined by the setting of 
timer 71. Timing out of 71 energizes the “Plunger 
Out” solenoid (through contact T1-2) thus retrieving 
the plunger to a position behind the opening in the 
cylinder through which powder is dropped from the 
hopper into the loading chamber. Simultaneously, timer 
T2 is started and this unit measures the time that the 
dies stay closed after the plunger returns, allowing for 
the mold to solidify in the chilled dies. 

The timing out of timer T2 opens the dies by ener- 
gizing its respective solenoid value through contact T2-2. 
When dies are open, limit switch LS-D is released, and 
its normally closed contacts will energize timer T3: This 
is the unit that measures the time the dies are allowed to 
stay open for ejection of the molded piece: timing out 
of timer T3 energizes the “Close Dies” solenoid valve 
which initiates a new cycle. The range of these three 
timers is 120-sec for the smaller machines, while 240- 
sec timers are used on machines or larger capacity. 

Timers are vital in the operation of plastics injection 
molding machines in continuous automatic operation, 
and a good deal can be said about their requirements. 
First of all, let us consider their life, or the number of 
operations they may be energized and de-energized be- 
fore maintenance is required or before breakdown oc- 
curs. Three or four molding shots or cycles a minute 
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are common in plastics molding. Where the machine is 
running a 20-sec cycle, on 24-hr operation on a 25-day- 
a-month schedule, a timer may run 100,000 operations 
a month, and in ten months may have run up a million 
operations. Although this condition would be rather an 
extreme one, it would still be within the realm of possi- 
bility, and well within machine specifications. So, to 
withstand this kind of service, timers must be rugged. 

Plastics and die casting machines in general are 
equipped with electro-mechanical timers such as those 
illustrated in Fig. 5. They are primarily activated by a 
geared clock-type synchronous motor which drives a 
cam through a solenoid-actuated clutch and a mechanical 
linkage that operates the electrical contacts. While a 
device of this type is subject to wear, one and a half to 
two million operations should be expected entirely 
trouble free, before any maintenance or overhauling is 
required. 

A timer that is not likely to wear out is one where 
there is a minimum number of moving parts, such as an 
electronic timer. Its chief drawback is the limited value 
of current-carrying capacity generally available. In the 
larger size machines, inrush current of the solenoid 
valves operated by these timers is sometimes in excess 
of 20 amp and is seldom under 15 amp at 110 volts, 
60 cycles. In order to stand up under this severe duty 
cycle, it is necessary that timers have contacts of gen- 
erous size. These are easier to incorporate in electro- 
méchanical than in electronic timers. 

As far as the electrical circuit requirements for the 
timers are concerned, quite a variety of conditions must 
be met. To illustrate a, few: Starting may be accomplish- 
ed by either a momentary or a sustained contact; load 
contacts may be single pole, double throw, or double 
pole, single throw; contacts may be both open when 
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Fig. 8 (Above )—Another type of injection molder con. 
trol panel involving use of fuses in place of circuit break. 
ers for the protection of plasticizer heater bands, 


Fig. 7 (Left)—Indicating and controlling pyrometers 
hold temperature at close limits at three points of the 
heating cylinder. This floor-mounted control panel for a 
32-o0z injection molder also includes automatic cycle con- 
trols and two circuit breakers, for the motor and heaters, 


timer is off, or one open and one closed when timer is 
off; overlapping or non-overlapping contacts may be 
desired, and so forth. These features are easier to in- 
corporate in motor-operated timers than in electronic or 
in pneumatic timers. It might be argued that all of these 
features may be accomplished by means of auxiliary 
relays. This is true, but they complicate circuits, take 
up space and may cost more than what could be saved 
through use of a lower priced timer. 

Plastics powders are extremely damaging to electrical 
control devices for both mechanical (clogging and bind- 
ing action) and electrical reasons (contact insulating 
action). Consequently, both the timers and the magnetic 
control devices are mounted within dust-tight enclosures 
as shown in Figs. 5 and 6. 


Heat Application and Control 


Plastics molding machines require some means for 
heating the molding powders. In the great majority of 
designs resistance elements are tightly clamped around 
the outer surface of the heating cylinder body, and heat 
is transferred by conduction to the molding material. 
These elements are made in several forms. Strip heat- 
ers are either mica or refractory insulated. Flat ring 
heaters and tubular heaters, either single or cast in mul- 
tiple in aluminum, are all refractory insulated. The ad- 
vantage of mica-insulated heaters is that they may be 
bent at small radii and so are suitable for wrapping 
around the section of heater close to the injection nozzle. 
On the other hand, mica heaters stand a limited density 
of 25 to 30 watts per sq. in., and any increase in density 
shortens their useful life. For long life at power densi- 
ties up to 45 or even 50 watts per sq. in., refractory-in- 
sulated strip heaters are commonly specified. For con- 

(Continued on page 188) 
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Incompatible standards 


—An International Problem 





Lack of standards present many problems in designing prod- 
ucts for the world market. Adoption of a basic screw-thread 
profile is the first major success in international standards. 





ORLD trade affects almost every American 

manufacturer. Although actually only a small 

percentage of American manufacturers are ex- 
porters in the true sense of the word, every company 
that supplies component parts or materials to exporters 
enters world trade. (1)* In export business, like any 
other, the product must be so designed that it meets 
the requirements of the buyer. In meeting these re- 
quirements the designer has many problems that are 
peculiar to foreign markets, Probably the most basic 
problem of all is standards, or rather the lack of stand- 
ards. Organizations have been functioning for many 
years to promote standards in many fields. The first 
effort toward international standardization as a whole 
was made in 1926 when the International Standards 
Association or ISA was organized. During World War 
II the ISA was abolished and the International Organi- 
zation for Standardization, or ISO, was organized to 
continue the standardization work. 

Obviously, a standard must be a compromise: it must 
give the designer a sufficient choice, yet it must restrict 
the variety of choices to a minimum. The right com- 
promise in this respect assists the designer by estab- 
lishing values which he can use. Development of inter- 
national standards has advanced in varying degrees. 
While agreement has been reached in some fields, others 
are at a standstill. Standards concerning preferred 
numbers, screw threads, limits and fits, and ball and 
roller bearings were discussed during the ISO con- 
ference in Paris this year. Results of these discussions 
in which the U..S. participated were reported at the 
3ilst Annual Meeting of the American Standards As- 
sociation in October, held in New York. 


Preferred Numbers 


Use of “Preferred Numbers” benefits the manufac- 
ture, operation and servicing of an industrial product in 
the same way as the adoption of standardized compo- 
nent parts. By adopting specified numerical values 


* Italic numerals in parentheses apply to references at end of article. 
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where possible and keeping the variety of these values 
to a minimum, costs are reduced and fewer different 
component parts, production tools and inspection gages 
are needed. A more important advantage lies in the 
fact that in each series of preferred numbers the in- 
crease between consecutive members is in the same pro- 
portion throughout the series. In other words, the rela- 
tive importance of the increase from one number to the 
next is the same everywhere in the series. 

The American Standard for Preferred Numbers, 
Z17.1-1936, contains the essential part of the system 
of preferred numbers in a single table shown in Table I. 
This table gives four series of numbers covering the 
range from 10 to 100. Another series (80-series) 
shown in Table II gives a further subdivision with 3 
per cent difference between numbers. An international 
standard on preferred numbers was approved by a 
committee with a representation from 15 countries and 
published by the ISA in Bulletin 11 in 1935. This 
standard recommends the same basic set-up as given in 
the American Standard. This project on Preferred 
Numbers was revived under ISO in the Paris confer- 
ence last June and the ISA Bulletin No. 11 was adopted 
as a basis for further work. 

In lieu of applications, preferred numbers have the 
greatest value if applied to the same units of measure- 
ment. If the metric countries use them for setting up 
standards in metric units and we use them for estab- 
lishing standards in English units, the results will gen- 
erally not be in harmony. However, as pointed out by 
Dr. John Gaillard, mechanical engineer on the ASA 
staff, there is a favorable circumstance involving dimen- 
sions. The inch-to-millimeter conversion ratio for in- 
dustrial use, 25.4, has practically become a world stand- 
ard following its adoption by the ASA and the British 
Standards Institution. The value 25.4 differs by only 
1.6 per cent from 25 which is a preferred number. 
Therefore, dimensions in inches expressed in preferred 
numbers when converted to millimeters may be close 
enough to permit rounding metric dimensions to pre- 
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ferred numbers. This question and others concerning 
the practical application of preferred numbers will be 
studied by an ISO subcommittee. 

A practical application of the system was made in 
February 1941 when use of the American Standard 
preferred number series for all low carbon sheet and 
strip was authorized by the Bell Telephone Laboratories 
since the gage systems in common use differed depend- 
ing upon whether the product was purchased as sheet 
or strip. Later copper base alloys were included in the 


TABLE I—5, 10, 20 and 40—Series of Basic 
Preferred Numbers (10 to 100) 


5-Series 
(60% Steps) 


10 


20-Series 40-Series 
(12% Steps) | (6% Steps) 


10 





10-Series | 
(25% Steps) | 
























































Preferred Numbers below 10 are formed by dividing the numbers be- 
tween 10 and 100 by 10, 100, etc. ‘ 
Preferred above 100 are formed by multiplying the numbers 
between 10 and 100 by 10, 100, etc. f 

Percentage steps in are approximate averages. 











plan. In the latter case the need was not so great 
since these materials were all purchased to one gage 
system, the American Wire Gage. Also the change 
from the old sizes to the new was not great, particularly 
in the thinner gages. This plan of preferred numbers 
works well where the quantity of material used js large 
enough to justify mill orders. Where materials are pyr. 
chased in comparatively small amounts from ware. 
houses, however, the older standard gages must he 
used although this increases the tolerances allowable jp 
manufacture of apparatus (tolerances were set up for 
preferred number sizes). 

Break points on pricing schedules are based on gages 
other than ASA, with the result that in many instances 
a price penalty is paid for variations of a few ten thoy- 
sandths of an inch from the old established gage sizes, 
For instance, if the preferred number 0.0140 in. is spec- 
ified for cold rolled steel, a penalty of 20 cents per 
100 lb is paid over the price charged for 0.0142 in. and 
an even greater penalty may be required for some of 
the nonferrous metals. If nickel-silver is ordered to the 
preferred number of thickness of 0.050 in., the penalty 
paid over the price of 0.0508 in. is $1.12 per 100 Ib. 
Price includes the allowance for the greater weight of 
material. Hence, where the price penalty is appreciable 
the older gage size is still used. 

Aircraft industry has been making a concerted effort 
to bring about the use of the ASA thicknesses by ware- 
houses. In the East, agreement has been reached for 
adoption of ASA sizes up to 0.160 in. for AISI 4130 
steel. Similar action has been taken by both East and 
West coast groups on stainless steel sheet. It is ex- 
pected that the National Aircraft Standards Committee 
will request both Air Services to adopt the ASA pre- 
ferred thickness standard for sheet and strip. 

Some such approach seems to be necessary if all the 
advantages of a single series of thicknesses are ever to 
be obtained, according to I. V. Williams, materials en- 
gineer at Bell Telephone Laboratories. The producers 
take the position that they will supply any thickness 
ordered. However, warehouse catalogs list AWG gages 
for copper base alloys, BWG gages, or Manufacturer’s 
Standard gage for steel, U. S. Standard gage for stain- 
less steel, and a variation of the AWG gage for alumi- 
num. The consumer, particularly the small buyer who 
relies on warehouse stocks, naturally interprets this to 
mean that these are standard sizes and orders accord- 
ingly. Orders continue to arrive at the suppliers for 
the old established gages and the producers cite these 
orders as their justification for continuing to supply 
such gages to warehouses. 

If any further progress is to be made toward the 
universal adoption of ASA standard thicknesses, Mr. 
Williams concluded, it will be necessary to shift the 
initiative from engineering to sales, purchasing, and 
management. Purchasing has helped in those areas 
where mill purchases can be made without a price 
penalty. However, no purchasing agent will pay extra 
money nor will he accept late deliveries just to buy to 
a standard gage size. If we are ever to reach the stage 
where we will have one standard gage system for all 
flat rolled metals it will be necessary for two steps to 
be taken. First, warehouse stocks and mill catalogs 
will have to list materials in the ASA sizes or at least 
will have to indicate that these ASA sizes can be ob- 
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tained on comparatively short notice. Second, break 
points in pricing schedules will have to take cognizance 
of the ASA sizes so that material can be purchased 
without paying a penalty for a few ten thousandths of 
an inch variation from some older gage sizes. Only by 
management level agreements between sales and metal 
production on one hand and purchasing and parts pro- 
duction on the other can a solution be found. 


Screw Threads 


At the ISO Paris conference in June, in discussing 
proposed International standards on screw threads, the 
“inch” countries made it clear that no other screw 
thread system appeared practicable at this time since 
they were in a state of transition to the Unified System 
(2) adopted a year earlier. The delegations of the 
metric countries then came to the conclusion that the 
immediate problem before the ISO committee was the 
development of a unified system of metric threads. 

The “inch” countries offered to give the other ISO 
member-bodies such technical assistance as might be 
helpful in the development of their metric threads. In 
this connection they proposed that the basic form of 
thread adopted for the Unified System be considered 
also as the basic profile for metric threads to be devel- 
oped. This proposal was approved by a large majority 
of the countries represented (U.S. S. R. voted “no” 
for all threads having a pitch of one millimeter (about 
0.04 in.) or larger. The Unified Thread profile was 
designated officially as the “ISO Basic Profile,” to- 
gether with the maximum permissible forms of the 
external and internal threads. The new scope of the 
ISO project on Screw Threads was defined as: 


“The establishment of series of internationally inter- 
changeable screw threads covering the technical re- 
quirements in various fields of application with a 
minimum variety of basic profiles, pitches and diam- 
eters. The unification of American and British pipe 
threads is not included in this scope.” 


This wording leaves the door open for recognition by 
the ISO committee of thread systems in inch units as 
well as in metric units, as pointed out by George S. 
Case, chairman of the Board, Lamson & Sessions Com- 
pany, and chairman of the United States delegation. 
In fact, it seems conceivable that those metric countries 
which adopted Whitworth threads as a national stand- 
ard in the past may find it to their advantage to change 
from the Whitworth system to the Unified Thread sys- 
tem. In so doing, they would establish uniformity, not 
only with British practice but also with American prac- 
tice, a condition which has never existed before. This 
change would not impair in any respect the develop- 
ment of the ISO metric threads and would present at 
once a general international basis of unification. 

It is clear that for a number of years to come, there 
still will be a need for thread systems in inch units, 
as well as in metric units, and that the abolishment of 
either of them, or their merger, for the sake of having 
a single international system, would be impossible at 
this time. However, a considerable gain has been made 
in that the world at large now has to deal with only 
two major systems: the Unified System and the metric. 
Whether in future it will be possible to establish a sin- 
gle world system is still a question, but unanimous 
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TABLE II—80-Series of Basic Preferred 
Numbers (10 to 100) 


|| 
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Other series in | Other series in 
80-Series which numbers of | 80-Serres which numbers of 
80-series appear | 80-series appear 
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Although there are few applica- 
|| tions requiring steps smaller than 
the 6% steps of the 40-series, such 

applications may occur. Therefore 
an 80-series, both decimal and 
fractional, has been adopted. 

The numbers of this series should 
also be useful in many cases where 
it is to s' ize two 
values that be rather close 
tte and where a difference of 
3% is suitable. One of the values 
can be chosen from one of the 
coarser series and the other can be 
the value of the 80-series immedi- 
ately following. ; 

Steps between numbers increase 
3% an average of approximately 
3%. 
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agreement on at least one basic feature of such a single 
system, the thread form, has already been reached. 
Therefore, the adoption of the profile of the Unified 
System as the ISO Basic Profile may be considered a 
significant step on the difficult road to world unifica- 
tion of screw thread practice. 


Limits and Fits 


Since specification of limits calls for wide experience, 
fits must truly be designed (3). Some 25 years ago the 
ASA developed a tentative standard, B4a-1925, which 
listed eight series of fits between holes and shafts, each 
fit being specified by the limits of size for each of the 
two mating parts. The British had adopted a com- 
parable standard in 1924 and Germany, Sweden and 
Switzerland set up thir national standards in metric 
units. 

In 1941, the ISA published Bulletin No. 25, a toler- 

(Continued on page 194) 
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Assembly savings through. 




























Joint study by product designer and fast- 

ening engineer of fastening methods and 

devices with respect to overall assembly 

methods—while the design is still on the 

“‘boards”—can lead to important pro- 
duction cost savings. 


ITH THE myriad problems that confront de- 

\ \ signers today—styling, convenience, standards, 

materials, processes—many of the basic ele- 

ments of fabrication and assembly have to be taken for 

granted. Specific attention to every detail is a physical 

impossibility. And the same is true of production engi- 

neers. Most of their effort is necessarily devoted to 

overcoming difficulties involved in making a high speed 
line run smoothly. 

But these details of design and production that receive 
scant attention can be of tremendous importance. Per- 
haps the most important, and certainly the easiest to 
pass over without real concentration, is the whole prob- 
lem of fastening methods and devices. 

The importance of fastenings and fastening assembly 
techniques is immediately apparent on examination of 
almost any modern mass-produced device. A refrigera- 
tor contains hundreds of vital fastenings ; an automobile 
contains thousands. And a lion’s share of the man-hours 
required to assemble either of these items is entirely 
devoted to the handling of these fastenings. In the final 
analysis, assembly work is fastening application. 

It is easy to see why fastenings are so easily, and so 
often, taken for granted. After all, nuts and bolts are 
not new. Assembled products have been held together 
quite satisfactorily for a long time. It would seem quite 
logical to assume that what worked on last year’s model 
will do a good job again. 

On closer examination, however, complacent accept- 
ance of the old ways of fastening is not justified. New 
designs and progress in all of the related fields of manu- 
facturing have established entirely new fastening re- 
quirements. In some cases, the old way isn’t sufficient 
any more. In other cases, the old way is uneconomical 
and can be replaced by cheaper, more efficient methods. 
Fastening manufacture itself has made important strides. 
New devices that will conserve assembly time and at 
the same time assure a strong connection are available. 
Other new fastenings now exist to perform functions 
that previously required special design and construction 
provisions. 

But, granting the importance of close attention to 
fastenings, how can designers and production men 
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escape their apparent dilemma? How can they find 
time to cope with a new and complex study and stil] 
handle the multitude of problems that keeps them fully 
occupied now? 

Fastening analysis is the answer; it provides a de- 
tailed study of the application of fastenings to a given 
product by trained fastening specialists. Engineers and 
technicians qualified to make such a study, men who 
spend their whole time in keeping abreast of the latest 
fastening developments and originating new ones, are 
necessarily found in the fastening industry. Their serv- 
ices are available to designers and production men who 
realize the importance of fastenings. 

The fundamentals of fastening analysis are quite sim- 
ple. They consist mainly of joint consideration of any 
specific fastening application by a fastening engineer 
intimate with the application, design and availability of 
fasteners and a designer or engineer familiar with the 
requirements of the product. Achievements in cost sav- 
ing and quality improvement are the result of the 
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Fig. 1—Long special screw with self-retaining washer 
solved the problem of screw losses on this switch cover. 
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fastening analysis 


application of their combined knowledge and skill. 

How such joint consideration might proceed depends 
largely on the situation involved. However, the general 
objectives of fastening analysis are indicated by the 
following alternative questions, the answers to which 
will establish the basic qualities of nearly any fastening 
application : 

1. Is the fastening necessary . . . can the assembled 
pieces perhaps be fabricated as a unit? 

_ Is the number of fastenings in use necessary .. . can 
a single fastener with the aid of some locating tabs 
do the job instead of two or more? 

3. Does the fastening assure the quality that the applica- 
tion requires . . . does the washer used have sufficient 
locking power to withstand maximum vibration ex- 
pected in use? 

4. Is the fastener in use the most economical fastening 
device available . . . could tapping cost, for instance, 
be eliminated by using thread-cutting screws? 

. Is the holding power of the fastener in proportion to 
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Fig. 2—A self-threading screw overcame stripping in 
fastening thermostat to aluminum sole plate of iron. 
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stresses involved . . . will smaller screws do the same 
job at lower cost? 
6. Can a standard fastener be applied . . . is there really 


a need for odd size or shape? 

7. Is the material correctly specified to suit the job 
requirements . . . will brass or aluminum, for ex- 
ample, do as well as stainless steel at less cost? 
Based on these questions, a discussion between an 

experienced fastening specialist and a design engineer 
familiar with basic product requirements is almost cer- 
tain to result in assembly economy and improved prod- 
uct quality. And in the great majority of cases, no 
spectacular discovery is involved. Usually, savings are 
achieved simply through application of the everyday 
knowledge of a specialist to specific problems. 

A case that illustrates this point is that of a large 
manufacturer of television receivers. Fastening engi- 
neers working in the plant on the solution of a special 
problem noticed the assembly method being used for 
mounting switches and various other control units to 





Fig. 3—Spring stamping and screw were combined to 
form this special refrigerator shelf support bracket. 
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Fig. 4—Use of a self-retaining stamped sheet metal nut 
inserted in a rectangular punched hole made front 
assembly possible on a blind fastener on range panel. 





the chassis panel: A threaded nipple was first inserted 
through a punched hole from behind, then a lock washer 
was slipped over the nipple from the front and the 
whole assembly drawn tight with a standard pipe nut. 
The method, incidentally, is quite standard and accepted 
widely as general practice. 

When this problem was analyzed, the lock washer 
attracted particular attention. It was apparently per- 
forming its intended function satisfactorily, but the 
fastening specialists were familiar with a more efficient 
style of washer specifically designed for such an appli- 
cation, a pipe washer. They called this item to the 
attention of the manufacturer and it was a simple matter 
to make the substitution. 

Application of the specifically designed pipe washer, 
capable of locking more efficiently under a pipe nut, 
resulted in a tighter, stronger fastening. The washer 
previously in use had been designed for use under a 
heavier bodied standard nut. Further, the new washer 
was less expensive, required less space and permitted 
both material and weight economies. Since several were 
used on each set, both quality improvement and sav- 
ings were substantial. 

However, the most interesting aspect of this case, and 
the one that most clearly emphasizes the value of fast- 
ening analysis, is the fact that the pipe washers that 
improved the job had been cataloged and marketed as 
a standard item for nearly ten years. It was simply one 
of those things that a trained fastening specialist knows 
about through his years of experience on fastening 
problems. 

Ideally, fastening analysis enters the production pic- 
ture in the design stage. While a product is still on 
the drawing boards, the most advantageous fastening 
methods can be applied without the hindrance of com- 
promise imposed later in the production process by 
work already done. In the design stage, all of the basic 
principles of fastening analysis—work saving, part eli- 
mination, gain in strength, space conservation—can be 
utilized to the fullest extent. Numerous illustrations of 
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Fig. 5—Special pre-assembled clamp and screw unit re- 
places standard terminal screws on this motor starter, 
Straight wire end is held securely, eliminating loop. 


this principle of considering fastenings before other 
design elements are fixed can be found in nearly every 
type of electrically operated product. 

One example that has particularly wide application 
concerns a manufacturer of electrical equipment whose 
designs included a small one-piece switch cover, Fig. 1. 
This cupshaped cover was held in place by a single long 
screw driven through its center. When the cover was 
removed in the field, the special screw was frequently 
lost and replacement was a source of troublesome delay. 


Preassembled Washer Cuts Costs 


To eliminate this difficulty, the designers were con- 
sidering various more-or-less costly revisions in the 
switch cover itself to provide for the use of standard 
screws or retention of the special screw. Through 
fastening analysis a simple solution was produced at 
minimum cost. First, a self-retaining type washer was 
recommended to hold the screw in place. Then, when 
this proved satisfactory, it was recommended that the 
washer be pre-assembled to the special screw to form a 
fastener unit that met all of the requirements without 
making extra part handling necessary. The original 
housing design was only slightly altered to provide a 
counterbore around the screw clearance hole to receive 
the self-retaining washer. If fastening analysis had 
been applied after the housing was in production, simple 
as it was, the design alteration required could have been 
costly. 

Another example of the advantages accruing from the 
application of fastening analysis in the design stage 
occurred when a manufacturer of electric irons was 
developing a new, light weight aluminum model. One 
of the most vital fastenings involved was a small screw 
employed to hold the thermostat in place on the inside 
of the sole plate, Fig. 2. In the previous cast iron model, 
this screw had entered a tapped hole in the base. The 
hole was necessarily quite shallow, but in cast iron only 
a few threads provided sufficient holding strength. In 
the aluminum model, however, the difficulties of tapping 
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Fig. 6—Removing threads from center of shank insured 
some holding strength even if self-cut threads in plas- 
tics housing of switch were stripped by over-tightening. 





and the tendency of the threads to strip made the old 
method impractical. 

Fastening analysis by specialists fully acquainted with 
all of the possibilities of various new fastening tech- 
niques provided a solution that required no design 
change in the iron itself. Essentially the problem was 
one of making a short thread in aluminum withstand 
the necessary tightening torque. Thread-cutting screws 
were able to fill the bill because they cut a tighter, 
closer-fitting thread with greater resistance to stripping. 
Further, a special—and simple—adaptation enabled the 
thread-cutting screws to tap closer to the bottom of the 
shallow hole, effectively lengthening the thread. With 
these two strengthening features in effect, the aluminum 
threads were able to withstand the necessary fastening 
stress satisfactorily. 

Fastening analysis at the design stage does not always 
affect design alone. Production methods also come 
under consideration for improvement. A manufacturer 
of table appliances was far enough along in the design 
of a new model to be considering the layout of his pro- 
duction line before fastening engineers came on the 
scene. Plans called for machine screws and lock washers 
at several points, an assembly method that would nec- 
essarily entail a good deal of time for lock washer han- 
dling and semi-automatic screw driving. 

On the recommendation of the fastening engineers, 
pre-assembled lock washer and screw units were sub- 
stituted for the separate screws and washers. No basic 
design changes were made, but the planning of the pro- 
duction line was materially altered. The pre-assembled 
lock washer and screw units permitted the use of fully 
automatic hopper-fed screw drivers, and the required 
hand assembly time was drastically reduced. 

From these examples, the value of fastening analysis 
in the design stage is obvious. Assistance from ex- 
perienced specialists can produce a very real contribu- 
tion in reducing the cost and improving the quality of 
the finished product. But this design assistance is only 
half of the story. Fastening analysis is equally success- 
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ful in achieving production economy and quality im- 
provement after assembled units are in production. 

An example of this type of “in process” fastening 
analysis is the case of a refrigerator manufacturer con- 
cerned with the shelf support brackets that hold food 
trays in the porcelainized liner. These brackets required 
a special spring washer and a special screw, costly be- 
cause of their non-standard characteristics. Fastening 
engineers conducting an analysis of current assembly 
methods designed a special one-piece fastener incor- 
porating both spring stamping and screw, Fig. 3. This 
one-piece fastener embodied all of the desired properties, 
yet it cost one-third less than the pieces formerly used. 
Here, the familiarity of the fastening specialists with 
the possibilities of special fastener production was put 
to valuable use. 

In the field of electric range manufacture, a leading 
producer was assembling a control switch to the splash 
panel at the back of the range by conventional methods. 
These methods involved the presence of an assembly 
helper in back of the unit to complete a blind fastening. 
Through fastening analysis the method was revised to 
make it possible to perform the entire operation from 
the front. A special self-retaining stamped sheet metal 
nut was devised that could be inserted into a previously 
punched receiving hole, Fig. 4. Then, as the screw was 
driven, also from the front, the nut was locked in place 
to make extraction impossible until the screw was first 
removed. The savings in eliminating the necessity for 
work behind the range are obvious. And still further 
savings resulted in the field where servicing was greatly 
simplified. 


Special Fasteners Simplify Servicing 


Many of these “in process” fastening improvements 
result in savings due to simplified field servicing. One 
such improvement recently developed is now being 
rapidly accepted on an industry-wide basis. In the 
manufacture of various types of terminal boxes and 
switches for use in control systems, standard screws 
were provided at wiring-in terminals. When the units 
were installed in the field, the screws had to be removed 
to accommodate the looped wire end required in stand- 
ard practice. Inevitably, some of these terminal screws 
were dropped and lost, causing delay and hindrance 
that was accepted as unavoidable. 

Fastening analysis applied to the units in a general 
search for improved and more economical methods eli- 
minated this difficulty almost completely. A special pre- 
assembled clamp and screw unit was designed to replace 
the standard terminal screws. With these new clamp- 
ing units, Fig. 5, it became unnecessary to remove the 
screw or to loop the wire. A straight wire end is simply 
slipped under the clamp and tightening of the screw 
holds it in place even more securely than the old loop- 
ing method. The screws, never completely removed, 
can’t get lost. 

In addition to eliminating a serious field installation 
problem, the fastener made still another contribution. 
A lock washer included under the screw head in the 
pre-assembly process (making a three- piece unit—screw, 
lock washer and clamping member) reduced the hazard 
of vibration loosening—increasing the acceptability of 
the devices from a fire hazard point of view. 

(Continued on page 200) 
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Elects New Officers 


Cc. T. LAWSON, New 


tional Electrical Manufacturers Association, 

held at Atlantic City, N. J., November 14-17, 

seven new members were added to the Board of Gover- 
nors, which elected a new president and five vice presi- 
dents. C. T. Lawson, vice president of Nash-Kelvinator 
Corporation, took over the association presidency from 
B. W. Clark, who at the same time announced his re- 
tirement from active business. He had been vice presi- 
dent in charge of sales for Westinghouse Electric Cor- 
poration. Before retiring, Mr. Clark gave the Presi- 
dential address at the annual luncheon and presented 
50-year Gold Certificates to veteran members pictured 
on the opposite page. C. R. Cox, president, Carnegie- 
Illinois Steel Corporation, was another luncheon speaker. 
Charles T. Lawson, vice president of Nash-Kelvinator 
Corporation, Detroit, has been in charge of the Kel- 
vinator Division sales since 1943. Born in Kilmarnock, 
Va., Mr. Lawson attended the Virginia Polytechnic In- 
stitute where he received B.S. degrees in both electrical 
and mechanical engineering. He joined the engineering 
department of Westinghouse after his graduation from 
V. P. I. During World War I he served as captain, 
Second Division, U. S. Marine Corps, A. E. F. Follow- 


[ D sonar’ the 23rd Annual Meeting of the Na- 


NEMA Vice Presidents for Coming Year 


JAMES F. LINCOLN 
President 
The Lincoln Electric Co. 


Cc. W. HIGBEE 
Mgr. Elect. Wire & Cable Dept. 
United States Rubber Co. 
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ing the war Mr. Lawson rejoined Westinghouse but 
switched from engineering to sales. In 1921 he joined 
Day Fan Electric Company, Dayton, Ohio, becoming 
general sales manager in 1924 and vice president in 1926, 
From 1929 to 1932, Mr. Lawson was general sales 
manager of General Motors Radio Corporation at Day- 
ton. He became an executive of Frigidaire in 1932 and 
two years later was named household sales manager, 
Mr. Lawson joined Kelvinator in 1939 with the same 
title. In 1941 he was named general sales manager. 
In addition to the new members of the Governing 
Board, pictured, the following members were re-elected: 
Thomas Cruthers, vice president, Worthington Pump 
and Machinery Corporation; L. W. Mercer, vice presi- 
dent, Square D Company; W. C. Johnson, executive 
vice president, Allis-Chalmers Manufacturing Com- 
pany; H. E. Seim, vice president and general manager, 
The Bryant Electric Company; A. F. Sheldon, vice 
president and general manager, Kennecott Wire & Cable 
Company (also elected a NEMA vice president) ; R. T. 
Stafford, assistant to executive vice president, Allis- 
Chalmers Manufacturing Company, New York City, 
and C. E. Swartzbaugh, president, The Swartzbaugh 
Manufacturing Company. ooo 


pik L % * 


A. F. SHELDON 
Vice President and Gen. Mgr. 
Kennecott Wire & Cable Co. 


E. E. POTTER 


Vice President 
General Electric Co. 
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A. A. BERARD 


President 
Ward Leonard Electric Co. 


Newly Elected 
Members of 
NEMA Board 


of Governors 


Mr. Jewell was also elected a 
NEMA vice president. Everett 
Morss, president of Simplex 
Wire & Cable Co., Cambridge, 
Mass., was re-elected treas- 
urer of the association. 


D. S. FUNK 


President 
Sangamo Electric Co. 


A. E. JONES 


President 
Irvington Varnish & Insul. Co. 


W. H. HENRY 


Mgr. Small & Medium Motor Div. 
General Electric Co. 


B. C. NEECE 


Vice President 
Landers, Frary & Clark 





J. H. JEWELL 


Vice President 
Westinghouse Electric Corp. 





HOYT P. STEELE 


Executive Vice President 
Benjamin Electric Mfg. Co. 





Recipients of 50-Year Gold Certificates 





CLAUDE L. MATTHEWS 


Claude L. Matthews, president, W. N. 
Matthews Corporation, St. Louis, formed 
a partnership with his brother in 1899 
under the name of W. N. Matthews and 
Brother. Among other things the firm 
had the agency for Packard transform- 
ers and incandescent lamps. When the 
partnership was incorporated in 1911 
he became vice president and general 
manager. The company then began 
manufacturing distribution fuse cutouts, 
still a major line. Following the death 
of his brother in 1942, Claude Matthews 
became president. Life Fellow of AIEE. 
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CHARLES E. WILSON 


Charles E. Wilson, president, General 
Electric Company, began his career in 
1899 with Sprague Electric Company. 
By 1914 he had risen to assistant super- 
intendent. In 1923 he was placed in 
charge of General Electric conduit and 
wire manufacture at Bridgeport. There 
he rose rapidly: 1925, assistant man- 
ager, Bridgeport works; 1928, assistant 
to the vice president in charge of the 
Merchandise Department; 1930, vice 
president and manager of the depart- 
ment; 1937, executive vice president 
and in 1940, president. 





FAY WOODMANSEE 


Fay Woodmansee, president, Electrical 
Engineers Equipment Company, Mel- 
rose Park, Ill, started in 1899 as a 
draftsman with General Electric Com- 
pany, following graduation from the 
University of Michigan. Four years 
later, he joined the consulting organ- 
ization of Sargent & Lundy. In 1911, 
he helped form the consulting firm of 
Woodmansee and Davidson. About this 
time he also organized his present com- 
pany to manufacture electric switch- 
gear and to design and build substa- 
tions. Life Fellow of AIEE. 
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Designed for Installation 


Redesign of electric water heater simplified 
installation of plumbing and wiring connec- 
tions and aided servicing. 


ARTHUR H. SUTCLIFFE 
Chief Design Engineer 
John Wood Manufacturing Co., Inc. 


NCREASING popularity of the ground level type 

of home construction has created a whole new 
series of design, installation and servicing problems 
for the manufacturers of such items as furnaces, 
water heaters and water softening units. Where for- 
merly there were basements with more than ample 
space for locating and servicing such “basement ap- 
pliances”, utility rooms now make space economy 
and serviceability in cramped quarters matters for 
primary consideration. 

Another factor influencing present design require- 
ments is the new trend in kitchen and laundry rooms. 
On the theory that stooping is an important source of 
unnecessary fatigue, this new trend calls for maxi- 
mum working area at table top level. Ideally, neces- 
sary items of kitchen or laundry room equipment 
must serve to extend this table top working area. 

Together, these trends—utility rooms instead of 
basements and more table top level working area- 
imposed the basic design requirements that lead to 
the development of the new John Wood table top 
electric water heater. First the unit had to be easy 
to install. With a cramped working area the prob- 


















ability that plumbing and electrical connections not Jo- 
cated conveniently overhead, the old installation methods 
would be impractical. Second, the unit had to be 
easy to service for the same reasons. Third, the 
overall appearance and size had to be such that they 
would blend harmoniously with other kitchen and 
laundry room equipment and provide table top work- 
ing space. 

Still another important requirement was that the 
new model should be capable of fabrication with a 
minimum of change in existing material specifica- 
tions, fabrication equipment and processes. 

The first of these requirements was solved through 
consideration of theoretical installation difficulties that 
would be encountered. Working room would be 
cramped, and with plumbing and electrical connections 
coming from beneath or behind, the plumber or elec- 
trician would have to work flat on his back or reach 
awkwardly behind the unit. Further, there would only 
be about four inches of wall or floor clearance space 
for tool access. 

And even if these obstacles were set aside, extremely 
accurate layout of connections would be required. The 
logical answer to all of these problems was a design that 
would permit the plumber or electrician to work con- 
veniently from the top of the unit. 

This top access was provided by designing a table 
high cabinet with two channels running the full height 
of the back, as shown in Fig. 1. These channels accom- 
modate wiring and hot and cold water pipes so that 
lead-in pipes and wires could be placed before the heater 


Fig. 1 — Front and 
rear views of the new 
John Wood table top 
electric water heater. 
Vertical channels 
provide for plumb- 
ing connections 





made at convenient 
waist level. Pilaster 
shown on front view 
provides easy access 
to electrical compon- 
ents. 
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Fig. 2—Redesign of the water heater simplified plumb- 

ing installation. Connections are brought to waist level 

before the heater is positioned. After connections are 
made, the table top is slipped in place. 


itself was in the way to cramp working space, Fig. 2. 
Heater connections were moved to the top of the unit 
so that, having pushed the unit into place so pipes and 
wires came up through the channels, workmen could 
complete the installation working conveniently at waist 
level. 

Another advantage of this arrangement was that the 
heater itself provided a neat housing for necessary 
plumbing and wiring. A removable top cover con- 
cealed all top connections and provided an unbroken 
working surface when the installation was complete. 
This feature alone served to meet the new design re- 
quirements almost completely. The unit was easy to 
install in about one third the time required to install 
conventional table top water heaters, it was fundamen- 
tally easy to service for the same reasons and it pro- 
vided table top working space in keeping with the new- 
est style trends. However, servicing was made easier 
still by locating the electric heating elements behind a 
removable pilaster. This pilaster was so designed that 
it could be detached, exposing all electrical components 
of the heater for access, simply by pulling forward at 
its base. 


-_ - — 





NEW DEVELOPMENTS, IDEAS, AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Designed for Installation 
Automatic Weighing Control 
Instrumentation Breadboard 
Control for Fatigue Tester 

Heater Compensated Power Supply 
Forty Years of Electric Ranges 
Electrosonic Clothes Washer 

Subminiature Hearing Aid 

Powdered Stainless Steel 

Woofer-Tweeter Speaker 

Thermal Converter 

Plastics Heating Element 


And other new ideas and 


developments of interest 


In general the new unit utilizes the same materials 
being used in the manufacture of conventional type 
heaters and can be fabricated with same equipment and 
processes. Outside dimensions are 36 in. high, 24 in. 
wide and 25 in. deep. 

Other interesting features incorporated in this new 
John Wood design include a cold water inlet to the 
storage tank through the top head and a cold water dip 
tube with a non-siphoning device to prevent emptying 
of the storage tank when the house plumbing system is 
drained. To add still further to the heater’s corollary 
convenience as a work table for the housewife, the front 
of the cabinet is recessed three inches at the base to 
allow foot room. Thus a design that achieves a happy 
meeting between basic performance, installation and 


servicing requirements and style demands was achieved. 
ooo 


Automatic Weighing Control 


Beam balances actuate fimit switches which 
start an automatic sequence — feed gates 
close, hoppers discharge, reset. 


ENRICO KLEiN 
Richardson Scale Co. 


ONTINUOUS automatic operation of a bagging 
scale shown in Fig. 1 is obtained by an electric con- 
trol developed by the Richardson Scale Co., Clifton, N. J. 
Operation of the machines is based on the control of a 
feed gate which opens and closes at each weighing to 


admit material into a weighing hopper suspended from 
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a weighing beam. This beam balances when the proper 
weight is contained in the weighing hopper, tripping a 
snap action limit switch which energizes a solenoid and 
closes the feed gate. As the weigh beam balances a latch 
type discharge mechanism actuated by a solenoid opens 
a discharge door and empties its contents. When empty 
the counterweighted door closes and starts another cycle. 
A motorized agitator cycling with the feed gate is in- 
corporated into the machine to help not-free-flowing 
materials and maintain an even discharge. In event that 
there is insufficient material in the hopper to complete 
a weighing, a level indicator switch stops operation. Im- 
pulse to discharge may be imparted either through a 
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bag holder limit switch, a foot switch or a manual push- 
button depending upon method of bagging or bagholder 
used. 

Closing of pushbutton ST (Fig. 2) will engage main 
contactor PR energizing control circuit between points 
1—5. If material level switch VF is closed, lamp G will 
light, indicating material supply. With both hopper doors 
closed and hoppers empty, switches 1HD1, 2HD1, 1BF 
and 2BF will be closed, and agitator motor starters 1A 
and 2A will energize, starting both agitator motors. 
Simultaneously, both solenoids 1GOS and 2GOS will 
open feed gates and hold them open for duration of feed- 
ing cycle. Feeding cycle is automatic and each machine 
will feed independently from the other whenever 
sufficient material is in the supply bin, hopper door is 
closed, and beam is out of balance. 

Function of normally open interlock contacts 1A1 and 
2A1 is to prevent feed cycle from stopping if material 
level switch opens before completion of a weighing. 
When installing the material-level switch, sufficient vol- 
ume is left to accommodate a full weighing below it. 
The next weighing will of course not initiate unless 
pushbutton CS1 and CS2 is pressed, connecting points 
1—5 and enabling cleanout of supply hopper. While 
this switch is pressed, material supply light G will be 
out, as it will likewise be when the machine stops due 


1GOS 2608 


NOMENCLATURE 


ACS—Service Switch 
1GOS—2GOS—Gate opening solenoids 
1GCS—2GCS—Gate closing solenoids 
1DS—2DS—Discharge solenoids 
TR—Control transformer 

ST—Main start switch 

SP—Stop switch 


tactor 


tactors 


1A—2A—Agitator motor starter door open 


1D—2D—Discharge contactors 
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DRL—DRR—lternating latch con- 
R—Single discharge 


VF—“Material level” switch open with 
material shortage in top hopper 

1HD1—2HD1—Hopper door interlock 

PR—Control contactor limit switches—open with hopper 


1BF—2BF—-Beam feed switches— 








Fig. 1—Agitator motors mounted on the top are energized 
whenever feed gates are open to aid flow of material and 
maintain a constant supply. 
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closed with hopper empty 

1BD—2BD—Beam discharge switches— 
closed with hopper balanced 

1HD2—2HD2—Hopper door interlock 
limit switches-—closed with hopper 
door empty. 

CS1—CS2—Top hopper cleanout push- 
button 

G—Material supply indicator light. 

PDB—Foot discharge or bag holder 
switch 


interlock con- 


Fig. 2—Incomplete weighing is prevented by a level indicator switch which stops operation if material level fails to reach 


a preset limit. Impulse to discharge is provided either by a bagholder switch or a pushbutton. 
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to low level of material. 

Balancing of the beam at the end of feed cycle will 
open beam switch JBF or 2BF stopping agitator motor, 
dropping out gate-opening solenoids, and the normally 
closed contacts of the agitator-motor starters (points 
11-34, L2-35, L1-36, L2-37) will engergize gate-closing 
solenoids (connected to high voltage circuit). Feed gates 
close snappily and insure consistent and accurate weigh- 
ings. Opening of the beam switch is somewhat advanced 
with respect to actual perfect balance point by means of 
an adjustable “compensation weight” located on an aux- 
iliary beam. This avoids “overweights” due to the 
falling column which is suspended at all times between 
feed gate and weighing hopper without pulling against 
the scale beam. Amount of “compensation” is a function 
of speed of feed, amount weight, weight per cubic foot 
of material, and size of the weighing hopper. Setting of 
the “compensation” is ordinarily permanent until either 
type of material or amount weighed is changed. As each 
scale completes its weighing, beam discharge switches 
1BD and 2BD close. Mechanically held latch contactor 
DRL and DRR controls automatic alternation of dis- 
charges. Assuming that the hopper door of scale No. 2 
had been the last one to open at the end of previous run, 
this contactor will be in released position, therefore 
DRL1 will be closed and DRL2 open. 

Closing of the bagholder (or pressing of the foot 
switch) will connect points 1-11, and if scale No. 1 is 
ready (that is if beam switch 1BD is closed), contactor 
1D will pull in operating discharge solenoid 1DS, which 
will trip the toggle latch and permit hopper door to open. 
Opening of hopper door, through closing of hopper door 
switch 2H D2, will now energize latch coil DR1, open 
DRL1 and close DRL2. Thus the discharge solenoid will 
be released. Beam switch 7BD will open and 1BF close 





With the development of a process and machinery to 
coat both sides of paper board with aluminum foil, Rob- 
ert Gair Co., Inc., New York, now have a line of folding 
cartons in all regular sizes that are coated and lined with 
aluminum. Foil on both sides gives protection against 
grease and moisture as well as an attractive selling unit. 








as material drops out of hopper. When weighing hopper 
is empty, hopper door will reclose, closing switch 1HD1 
and permit next feed cycle of scale No. 1 to start. Were 
scale No. 2 ready at this time, it will not discharge until 
next bag is applied, since normally closed contact R/ will 
remain open until bagholder switch or foot switch re- 
opens when the filled bag is removed. Contactor R, in 
fact, is pulled in by contact 1D3 as the discharge circuit 
energizes, and remains held in through its contact R2 
until point 11 de-energizes. Holding contacts 1D2-2D2 
bypass R1 permitting discharge solenoids to remain ener- 
gized until respective hopper doors open. ooo 


Instrumentation Breadboard 


Standardized parts may be used to assemble 
working models of servomechanisms, com- 
puters, control devices and stimulators. 


Problems that face an instrumentation designer in 
translating a schematic diagram to a working model 
are analogous to those of an electronic circuit designer 
in constructing a breadboard model. In the customary 
procedure of constructing such a model, much time is 
required for designing, detailing, and fabricating these 
special parts in the shop. Even where such expense 
can be tolerated for a single piece of precision equip- 
ment, the time necessary for these special operations 
seriously slows down experimental work. Making 
changes in the model can also be wasteful of time 
and money. 

Use of standard instrumentation parts and com- 
ponents as shown in Fig. 1 is one solution to this 
problem developed by Reeves Instrument Corp., New 
York. An unlimited variety of combinations can be 
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used to produce models of most types of high precision 
equipment such as servomechanisms, control devices, 
simulators and computers. Gears, shafts, couplings and 
other components are supplied in sizes suitable for most 
instrumentation applications. However, the slotted 
mounting plates and hangers are the units that give 
ease and versatility to the breadboard. 

Basic unit for breadboard models consist of an 
aluminum base plate with long narrow milled or cast 
slots. This slotted plate assures rigid mounting of the 
components through use of screws and “T” washers as 
shown in Fig. 2 and allow ample movement of com- 
ponents for arrangement and adjustment. 

Shaft diameter throughout the system is standardized 
at % in. which makes it possible to standardize gear 
couplings and other components. Standard shafting 
is supported 2% in. above the slotted plate; however, 
special height hangers are also available for shaft 
heights of 1% to 4 in. in %,4 in. steps. Made in two 
types to support long and short lengths of shaft, one 
hanger has a single bearing and the other a double bear- 
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Fig. 1—Unlimited variety of combinations of parts can 
be used to produce most types of servomechanisms, 
control devices, simulators and computers. 


ing. Standard hangers are available for all types and 
sizes of commercial electronic components such as 
motors, synchros, resolvers, potentiometers and gen- 
erators. Hangers are designed to position the com- 
ponent 2% in. above the plate. 

Gears are provided in spur, pinion, anti-backlash gear 
assemblies, gears with integral adjustable friction 
clutches and spiral bevel miter types. Couplings for 
connecting electronic components to the gear trains are 
of the bellows, disk or Oldham types (for heavy, fast 
loads and zero backlash). Various other parts include 


Fig. 2—Screws and “T” washers hold the various com. 

ponents in position; these components may be dismantled 

and stocked for further use when experimentation is 
completed on a given problem. 


differential gear units, dial assemblies and parts; hand 
cranks, magnetic clutches, terminal board brackets, limit 
stops, electrical cam assembly, functional potentiom- 
eters, viscous inertia damper, a-c resolver and servo 
motors and generators. 

A high degree of precision in assembly of the units 
may be attained since the slotted plates provide for 
optimum gear mesh adjustment. Setup also lends itself 
to changes and alteration quickly and inexpensively as 
experimentation progresses. After the breadboard has 
served its purpose, it may be dismantled. Oaog 


Control For Fatigue Tester 


Electronic control employing a Wheatstone 
bridge circuit automatically compensates for 
creep of metal or slippage of jaws in fatigue 
tester for high temperature alloys. 


T. R. BREUNICH 
Project Engineer 
Sonntag Scientific Co. 


ITH THE development of new metals having 

high endurance strength at high temperature, 
fatigue testing equipment previously used was not ade- 
quate to test these alloys at temperatures and stresses 
encountered in actual operation. In testing for fatigue 
in the equipment made by Sonntag Scientific Co., 
Greenwich, Conn., a specimen is initially put under a 
static load of compression or tension and a dynamic 
or vibratory load is superimposed upon the static 
load to produce fatigue. Exact requirements for a 
machine to test high temperature alloys were not known 
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due to a lack of test data and inexperience with the 
new alloys. Introducing a liberal safety factor, original 
machines were designed to apply a load of +5000 lb 
at 60 cps, a static preload of 8000 Ib with accuracy 
of +2 per cent at any point above 10 per cent of full 
load rating and the testing temperature was set at 
1800 F +10 F. A special preload follow-up switch (or 
control) was designed from standard parts to keep a 
constant static load on the specimen irrespective of 
creep or grip slippage. 

Dynamic load for the fatigue tester is generated by 
a rotating unbalanced mass or eccentric. Amount of 
unbalance (dynamic load) is adjusted by screwing the 
mass toward or away from the center of rotation. 
Rotation of the mass is accomplished by a synchronous 
motor connected through a flexible shaft. Oscillation 
cage which houses the unbalanced load is free to vi- 
brate vertically but is rigidly restrained in the horizon- 
tal direction eliminating the need for a reciprocating 
bearing. Static load or preload is applied through 
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Make this note 


on your Xmas List: 


All through the dazzling displays, from toys to TV sets, you'll see . . . time 


and time again .. . the familiar face of the American Phillips Cross Recessed 
Head Screw. And whenever you see it, you’re looking at a top product in its 
line ... one that’s obviously an exceptionally good buy because it’s put to- 
gether to stay, to withstand vibration and strenuous daily use. What's more, 
you can be sure that the lucky one who gets your gift will see it the same way. 


Yes, American Phillips Screws are one of the most reliable outward signs of 
built-in quality. And if you are concerned with the manufacture of any prod- 
uct, then you may well have a far happier New Year in store for you, if you 
will let us show you how . . . in your own plant as in all others . . . American 


Phillips Screws always cost least to use. 


AMERICAN SCREW COMPANY, Main Office: Providence 1, R. I. 
Plants at Willimantic, Conn., and Norristown, Pa. 


Warehouses at: Chicago Ii: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


MERICAN [777 
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Power service 


Core and 


core stem 


Rectifier |_| T ) Rectifier 


Load resistor 


Fig. 1—To measure change in average position without 
regard to amplitude of vibration, an iron core attached 
to the vibrating platen oscillates within two coils opposed 
connected in a bridge circuit. Shift of mean position of 
vibrating core changes average inductance of coils and 
operates motor to move platen and core back to ref- 
erence position to correct for creep or slippage. 


springs whose tension is adjusted by means of screws. 
Load springs are calibrated making the deflection pro- 
portional to the load. 

In order to isolate vibration produced by the eccen- 
tric, -the frame of the machine is made heavy and sus- 
pended on soft springs. Natural and operating fre- 
quencies are such that a seismic mount results, elimi- 





Photoprint dry mounting press made by Dayton Rogers 
Manufacturing Co., Minneapolis, Minn., incorporates a 
direct reading dial thermometer, an automatic thermostat 
which can be set for any desired temperature, a pilot 
lamp to indicate when the 2000-watt 115-volt heating 
unit is on and an outlet receptacle for attaching tacking 
iron when required. 
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Oscillator frame 


Adjusting 
Anob 
Displacement 
Indicator 


Flextble.__ 
Shatt 


-- Adjusting screw 
gear drive 


Fig. 2—Preload is set by adjusting the knob until the 
desired deflection of the calibrated springs is reached. 
Each number on counter represents 0.001 in. 


nating undue vibrations and allowing the machine to be 
mounted on any floor capable of carrying the dead 
weight. 

While the basic design of this fatigue tester was 
satisfactory, field service brought out undesirable weak- 
nesses and redesign was necessary. Field testing proved 
the bearings were inadequate, seismic mass was too 
light, preload was not rapid enough and preload follow- 
up switch was not stable. 

Anti-friction bearings in the original machine were 
too light and a type was needed that could withstand a 
force of 5000 Ib and 3600 vibrations per minute. Expe- 
rience with large fatigue oscillators had proved pres- 
sure-lubricated journal bearings were practical at 
projected area pressures of 3000 psi and were not crit- 
ical at these loads. A suitable automotive bearing was 
selected and the dynamic-load oscillator designed 
around it. A forced lubrication system was designed 
in and the oil channeled through the oscillator frame 
to eliminate pipe leakage under the forced vibration 
condition. Full load operation on a 24 hr basis is pos- 
sible, noise level is reduced and procurement problems 
simplified. 

Preload follow-up switch was the other major prob- 
lem. To maintain constant static deflection on the pre- 
load springs a device was needed to compensate for 
specimen creep or grip slippage. A device to compen- 
sate for these errors had to be able to measure a change 
of 0.001 in. in static or mean deflection of the springs 
while one end vibrates with a varying amplitude. De- 
velopment was guided by two factors: the unit had to 
be sensitive and stable and it had to be simple and 
reasonably inexpensive to manufacture. Snap action 
switches were tried but quickly burned out. A seismic 
switch contact mounting was used but tended to be un- 
stable. Finally the electronic unit in use now was 
developed. 

Called a position controller, this electronic unit con- 
sists of two coils mounted in an adjustable holder, a 
movable iron core, an electronic oscillator and control 
tubes. Coils form two legs of an a-c Wheatstone 
bridge excited by the electronic oscillator as shown it 
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Series 100 A.C. Relay 







GUARDIAN 





Series 220 A.C. Relay 


Guardian gives you a head start, true-to-the-marks of Quality—Delivery— 
Price. With MORE THAN 15,000 STANDARD CONTROL PARTS 

IN STOCK—Guardian gives you last minute production-delivery FAST. Improve 
your product and make changes without “line halts”. All these advantages of stock 
parts, plus long experience, economy, quality and speed await you at Guardian. 
With competent factory representation in every principal city, the answer to your 


control problem can be mere minutes away. Wire—teletype or phone... NOW! 


Write — Submit your specifications for cost-free recommendations. Send blueprint or drawing today! 


GUARDIAN (6) ELECTRIC 


1627-[J w WALNUT STREET CHICAGO ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING AMERICAN .INDUSTRY 
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Fig. 1. The two other legs are made up of two crystal 
diode rectifiers and a variable load resistor. Control 
meter is connected from the common connection of 
the pick-up coils to the load resistor. Iron core shown 
in Fig. 2 is attached to the dynamic load oscillator 
frame, and extends into the center of the two coils. 
As the dynamic load vibrates, the iron core moves up 
and down in the coils. The load resistor is used to 
balance the bridge and null the meter with the core 
removed. 

As long as the mean of the vibration amplitude is 
constant, the bridge is balanced. When the mean 
changes, an unbalanced condition prevails due to the 
change in coil inductance resulting from a change in 
the mean position of the iron core. Unit is stable with 
amplitudes up +4 in. and reads only the mean 
distance between the two platens. When bridge is un- 
balanced, control meter switch shown in Fig. 3 closes 
energizing a motor. Motor shifts the coil base until 
iron core is again in the mean or balanced position. 

For initial preloading of a specimen, an adjustment 
knob is turned until the desired spring deflection is 
indicated on a calibrated counter; each numeral rep- 
resents 0.001 in. Preload motor runs until the circuit 
balances. Then any slippage or creep is automatically 
compensated for and change in the vibratory motion 
of the platen has no control effect. 

To record creep, a unique device was used to elimi- 
nate mechanical connections. The creep recorder con- 
sists of a recording resistance-thermometer type con- 
troller. In place of the resistance bulb, a multi-turn 
variable resistance with 0.1 per cent linearity is con- 
nected to the preload screws through a clutch. Preload 
is adjusted to a predetermined value and the recorder 
set to zero. Linear motion of springs is then converted 
to a change in resistance and recorded. A _ suitable 
calibration curve changes the chart reading to thou- 
sandths of an inch of creep. 

A preload motor switch is used for manual adjust- 
ments of the load. Switch connects the %» hp, 1800 
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Preload 
Motor 
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NOMENCLATURE 


Electronic 
Relay 

Preload Motor, Contactor & Light 

Preload Motor Starting Relay 

Preload Motor Starting & Running 
Capacitor 

Reversing Relays 

Manual Preload Motor Switch 

Creep Recorder, Switch & Fuse 


EC, ECS, ECR Position Control, Switch & 
PM, PMC, PML 
PMSR 


PMSC, PMRC 


F, R 
MPS 
CR, CRS, CRF 





Fig. 3—Preload motor switch, MPS, is used for manual 
adjustments of the load. 


rpm 115-volt capacitor-run motor through a three-pole 
heavy-duty magnetic relay. ooo 


Heater Compensated Power Supply 


Output voltage held to 0.0005 per cent for 
input variations of 1 per cent. 


While the stability of power supplies employing de- 
generative voltage stabilizers is adequate for many pur- 
poses a greater stability is needed for very precise 
measurements and for constant-current devices such as 
direct-current amplifiers and microwave oscillators. 
Recently Robert C. Ellenwood and Howard E. Sorrows 
at the National Bureau of Standards in Washington, 
D. C. developed a new method of compensating for 
line-voltage changes in stabilized d-c power supplies in 
which the output voltage varies only 0.0005 per cent 
for a 1-per cent change in the line. In this new cir- 
cuit arrangement, heater-voltage fluctuations are used 
to compensate for line-voltage fluctuations. When the 
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output voltage changes, the resulting voltage difference 
between the output and a reference potential is amplified 
so that the resistance of a control tube is altered in such 
a manner to restore the output voltage to its original 
value. ; 

In order to analyze the effect of heater compensation, 
measurements were made on a typical stabilized power 
supply—350 volts at 14 amp. The experimental heater- 
compensated power supply employs a 6SJ7 pentode but 
other tubes of the same type may also be used. Small 
portable dry batteries equal to the output voltage are 
used as a reference voltage so that the full change in 
output voltage is applied to the control grid of the 
amplifier tube and the control function is performed by 
several 6L6 tubes connected in parallel. Output voltage 
was found to be influenced by small changes in the 
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6-POLE 
pea SHADED POLE 





Yoo Tueu Yo HP 
1000 RPM 


* Quiet... uniform performance at ALL speeds 
% Speed reductions to 500 RPM. 
* Higher efficiency . . . long life 


* Mounts to meet every need... interchangeable with other motors 


“YOUR COMPARISON TEST...WILL PROVE FASCO BEST” 


YSIS sate to tl 


ormance data, dimensions, 


00 
a DUSTRI ES, INC. Rochester 2,,New York. 
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heater voltage of the amplifier tube, but independent of 
the heater voltage of the control tubes. A change in 
temperature of the amplifier cathode produces a cor- 
responding change in the velocity of the emitted elec- 
trons and consequently in the magnitude of the ampli- 
fier plate current. The amount of compensation from 
heater voltage action is a function of the amplifier 
screen-grid voltage, with the degree of control over 
plate current greatest at low screen potentials. Correct 
screen voltage for maximum stability must be deter- 
mined experimentally. 

When a change occurs in heater voltage, the change 
in amplifier plate current produces a proportional change 
in voltage across the grid resistor of the control tube. 
This effect produces an additional compensation for 
line-voltage changes. For a constant heater voltage, an 
increase in line voltage of ten volts results in an increase 
in output voltage of about 0.1 volt. With line voltage 
to the stabilizer held constant and potential of the 
stabilizer screen grid set at 12.5 volts, an increase of 
ten volts in the primary of the heater transformer re- 
sults in a 0.l-volt decrease in output voltage. With 
high-voltage and heater transformers connected to a 
common line voltage and screen grid voltage of the 
amplifier tube set at its proper value, the heater-com- 
pensated power supply shows a maximum deviation of 
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0.01 volt from the nominal 350-volt output for a ten-yo}t 
change in the input. 

Compensating voltage exhibits a time lag dependent 
on the time necessary for cathode temperature to come 
to equilibrium. Effect of this time lag can be reduced 
by connecting a series resistance-capacitance circuit 
between input terminal and screen grid of the amplifier, 
When a sudden change of line voltage occurs, this RC 
circuit applies the proper voltage to the amplifier 
screen grid to compensate for thermal time lag of 
cathode temperature. Time constant of the RC net- 
work was chosen to equal that of the cathode tempera- 
ture change. 

Heater compensation gives much better operation in 
most power supplies using degenerative voltage stabiliz- 
ers, without sacrifice of design simplicity. The prin- 
ciples of heater compensation can also be applied to 
good advantage in both a-c and d-c amplifiers, 990 


Silicone Rubber Covered Rolls 


Rolls covered with silicone rubber for heat sealing 
or processing remain soft and resilient at temperatures 
ranging from -—100 to +500 F. Plastics may be 
processed, metals may be run into and out of hot or 
cold dips, fabrics may be squeezed and heat sealing 





Forty Years of Electric Ranges 


This 1909 model electric range was developed by 
the late George A. Hughes, founder and first president 
of Hotpoint, Inc. It had three open cooking units, each 
with a cumbersome three-way switch, and was first 
exhibited at the electrical convention at St. Louis in 


1910. Latest model Hotpoint range with pushbutton 
switches marks their fortieth year of range production. 
Finish is acid-resisting one-coated titanium enamel with 
five times the scratch resistance of the porcelain finish 
previously used. 
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(Model 931) PORTABLE TEST INSTRU- 
MENTS combine dependability, rug- 

ness, compactness and readability. 
Exceptional shielding. Available in DC 
instruments; and companion instru- 
ments for AC, and as DC and single- 
phase AC wattmeters. 
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illustrated are but 
instruments availab 
simplify and speed-up & 
installations, pro 
details, see YOU 
Weston Electric 
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IDEN ° MINNEAP 
ORLANDO ° PHILADELFES 
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IN CANADA, NO 


(Model 785) INDUSTRIAL CIRCUIT 
TESTER @ versatile, portable tester for 
laboratory or maintenance needs, 
where an ultra-sensitive instrument is 
required. Provides 27 AC and DC volt- 
age, AC and DC current, and resistance 


ranges. (DC sensitivity 20,000 ohms 
per volt.) 
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SENSITIVE RELAYS a line of sensitive 
relays including the Model 705 which 
provides positive control at levels as 
low as Y microampere. Non-chatter- 
ing magnetic contacts handle up to 
10 watts at 120 volts. 
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and maintenance. For 
or write 


Newark 5, New Jersey- 


RLOTTE CHICAGO 
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SE « TULSA 
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(Model 779, Type 1) SUPER-SENSITIVE 
ANALYZER small, light, compact, 26 
range Volt-Ohm-Milliammeter with 5 
DC voltage ranges, sensitivity of 1000 
or 20,000 ohms per volt. AC tempera- 
ture compensated. Self-contained 
power supply. Ideal for many produc- 
tion and test requirements. 















(Model 622) ULTRA-SENSITIVE INSTRU- 
MENTS portable DC and AC Thermo 
instruments for precision measurement 
of potentials and minute currents in- 
volving electronics, thermo-couples or 
laboratory research. 





(Model 798) MULTI-PURPOSE TUBE- 
CHECKER offering provision for testing 
Receiving Tubes — Voltage Regulator 
Tubes—Light Duty Thyratron Tubes such 
as 2A4—6D4—884—885—2051. Scale is 
calibrated “Good-Bad” as well as in 
mutual conductance range. 


PANEL and SWITCHBOARD INSTRU- 
MENTS @ complete line of instruments 
in all types, sizes and ranges required 
for switchboard and panel needs . . . 
including DC, AC power frequencies 
and radio frequency, rectifier types 
and D.B. meters. 





(Model 697) VOLT-OHM MILLIAM- 
METER one of a line of pocket-size 
meters, Model 697 combines & selec- 
tion of AC and DC voltage, DC current, 
and resistance ranges. ideal for main- 
tenance testing and many inspection 
requirements. 





(Model 769) ELECTRONIC ANALYZER 
incorporating a conventional Volt- 
Ohm-Milliammeter with self-contained 
power source—a high-impedance elec- 
tronic Volt-Ohmmeter using 115 volt, 
60 cycle power—a stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 
megacycles, 
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may be accomplished with this chemically inert roll- 
covering that has no plasticizers to leach out. These 
rolls, manufactured by The Connecticut Hard Rubber 
Company, New Haven, Conn., do not affect chemicals 
or metals and are not affected by them, and have 
high dielectric strength. Static electricity does not build 
up on these rolls and in the event of an arc, the ma- 
terial does not carbon track. Ooo 


Powdered Stainless Steel 


Developments in the field of powder metallurgy make 
possible the production of finished machine parts, bear- 
ings and filters from stainless steel powders. Amplex 
Mfg. Co., Detroit, has produced parts from the metal 
that have a surface area of 24 sq. in. Having tensile 
strength of 33,000 psi at both high and low tempera- 
tures, the material permits a saving in weight through 
the use of thinner sections, parts are resistant to corro- 
sion, are easy to clean and may have a high mirror 
finish. Oilite stainless steel may be used in intricate 
structural parts such as gears, levers, cams, blocks, gibs, 
pulleys, ratchets and for filters and bearings. OU 0 UO 


Woofer-Tweeter Speaker 


Delivery of high fidelity sound with conventional 
speakers has in the past required two separate units; 
a new dual-cone speaker developed by the Radio Corpo- 
ration of America, RCA Victor Div., Harrison, N. J., 
does the job with a single unit shown in Fig. 1, with a 








For resistance to corrosive chemicals, a bevel gear used 
to drive thread advancing reels in rayon production was 
formerly made from a laminated phenolic blank, hobbed 
and pressed on a machined metal hub (top right). By 
changing over to the molded gear shown here, a substan- 
tial cost reduction was obtained. Mold was made from a 
generated hob designed with allowances for shrinkage in 
the mold and in cooling. Molded of Durez by General 
Industries Company for Industrial Rayon Corp. 
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Fig. 1—Designed for low-cost high-fidelity reproduction 
this 15-inch duo-cone speaker provides high sensitivity 
over the range of 40 and 12,000 cps. 







e a LARGE CONE 
{ SECTION 
— 
| | 
Fig. 2—Stiff suspension 
— keeps small cone section 
from vibrating at the lower 
frequencies while the sus- 
. pension for the large cone 
VOICE COIL ; ; 
(SMALL CONE is flexible. 


SECTION) 





range from 40 to 12,000 cps. Capable of handling 25 
watts input, this 15 in. speaker employs a single 2-Ib 
magnet arranged so that the magnetic paths form a 
bridge network providing each air gap with equal flux 
density. Vibrating system consists of a dual cone, each 
section of which is driven by its own voice coil operat- 
ing in its own air gap. Two cone sections, shown in Fig. 
2, are mounted in a single housing so that the sound 
pressure from each one emanates from approximately 
the same conical surface. 

Small cone section is driven by a 34-in. voice coil to 
provide high frequencies; large cone section by a 2-in. 
coil for low frequencies. Small cone section does not vi- 
brate at lower audio frequencies because its inner sus- 
(Continued on page 200) 
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Safety slide for hospital bed. 42 half-inch long 
tack welds plus 6 continuous welds are made on 
.042" cold rolled steel in 23 minutes, including 
assembly time. 








SIMMONS 
STEEL FURNITURE 


is Bronze Welded 


PRODUCT IS STRONGER 
ASSEMBLY IS FASTER 


Bedside cabinet. 2 reinforcing welds, 2 inches long, are 
made on 20-gage cold rolled steel in 54 seconds. 


COSTS ARE LOWER 


COMPARATIVE SAVINGS: 
Using ANACONDA 997 
(Low Fuming) Bronze 40 to 


versus steel welding 60% 


rod on same operations 





The Simmons Company adds: “‘Under actual 
testing, we have a much stronger unit today Steel dresser. 36 welds are made 
than if we were using steel welding, due to me ee meer rolled 
the fact that the lower bronze-welding tem- eishiie’ iy tacks Ratt oteoen 
peratures do not weaken the joint areas.” 


If you do either production or repair weld- 
ing, write for Publication B-13. It covers all 
ANACONDA Welding Rods, their applications 
and procedures for their use. The American 
Brass Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. eas 


You can depend on 


ANACONDA 


Steel chair. 56 ANACONDA 997 
(Low Fuming) Bronze welds are 
made on each chair, with com- 
ponents aligned in welding fixture. 
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FHP GEARMOTORS 


Avaijable in standard motor ratings from 400 to % hp 
with a self-contained gear reduction. Range of counter- 
shaft speeds is from 833 to 8 rpm. Single and double re- 
duction ratios vary from 6:1 to 900:1; output torque from 
1 to 500 in.-lb. Depending upon the motor frame size 
employed, the countershaft can be located in increments 
of 30 or 90 deg relative to a horizontal center line by 
relocating the gear head on the frame. Hardened alloy- 
steel worms and phenolic or bronze gears provide quiet 





Ce 


operation. Generally the gear head unit has the same 
characteristics as power source; motors are supplied for 
special and general duty requirements in all basic motor 
types. Robbins & Myers, Inc., Springfield 99, Ohio. 


in resistance from 500 ohms : 
to 10 megohms with various 


tapers. Electrical characteristics: resistance tolerance + 
20 per cent; taps with switch at 33 or 58 per cent effective 
rotation or both, without switch at 38 or 62 per cent 
effective rotation or both; SPST, SPDT, DPST or SPST 
with dummy lug; switches are rated at 3 amp, 125 volts 
a-c or d-c and 1 amp at 250 volts a-c. Total mechanical 
rotation is 316 deg and effective electrical rotation with 
switch is 276 deg, without switch 302 deg. Also available 
in dual controls. P. R. Mallory & Co., Inc., 3029 E. Wash- 
ington St., Indianapolis 6, Indiana. 


MIDGET POTENTIOMETER 


With a diameter of %e 
in. and a flat shaft 6.240 x 
0.0625 in. this potentiometer 
control rated at 14 watt, 500 
volts max has a two-point 
suspension and is available 





DISK-TYPE ELECTRIC BRAKE 


Utilizing both friction and electromagnetic attraction 
between a ring-shaped electromagnet and armature disk, 
industrial brakes (Type IBC) are designed for mounting 
to a standard NEMA Type C flange. Brake requires only 
25 to 35 watts of direct current for full application. Action 
may be controlled manually or automatically as operating 
cycles require. Steel back of armature disk is designed 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 






to act as a blower to dissipate heat. Brake offers constant 
self-adjustment since armature disk rides in constant light — 
contact with the friction surface of the electromagnet, @ 





Standard production sizes are available for mounting on | 
NEMA frames 203 to 365 inclusive. The Warner Electric 7 
Brake Mfg. Co., Beloit, Wis. , 


LOW-POWER MINIATURE RELAY 


For low-voltage d-c operation relay (Frame 181) has 
a box-like structure that offers high resistance to mechan- 
ical stress. Balanced armature minimizes false contact 
operation under shock and vibration. Positive action of 





strong leaf spring contacts is assured due to coil volume; 
magnetic structure has two air gaps. Any contact ar- 
rangement up to 4-pole double-throw can be furnished as 
an open-type relay or with plug-in base and removable 
or hermetically sealed metal cover. Struthers-Dunn, Inc., 
150 N. 13th St., Philadelphia 7. 


GENERAL PURPOSE INSULATING VARNISH 


Clear phenolic drying-oil varnish (G-E 9574) can be 
used for every type of winding except high-speed arma- 
tures. Applicable to Formex and other enamel coated 
wire as well as cotton, asbestos, and glass-covered wire. 
Dielectric strength is 1800 to 2000 volts per mil and after 
24 hr in water at 25 C is 700 volts per mil. Solids con- 
tent, 62 per cent; thinner, petroleum spirits; specific 
gravity at 21 C, 0.905; flash point, 100 F. Varnish has 
good film properties and chemical resistance. Baking 
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17 parts... all Chicago Molded Plastics 


blocks called for plunger molded 
improved impact Bakelite while the 
motor housings and coil bobbins re- 
quired flame resistant acetate. 


It’s radically different in appearance... 
more compact and easier to handle ...with 
a shaving head twice the usual width. 
It’s the new Sunbeam Model W Shave- 
master, providing faster, smoother, more 
comfortable shaving than ever before. 


Not only its striking beauty, but also 
much of its amazing efficiency is due to 
the use of Chicago Molded Plastics. 
A total of 17 molded plastics parts are 
used in 13 applications, requiring two 
different molding methods and four dif- 
ferent plastic molding materials. 


= ae |S 


In planning the new Sunbeam Shave- 
master, experimentation showed that 
injection molded Forticel was best for 
the case and cord reel. Only injection 
molded nylon would meet the strict 
requirements of the fast moving con- 
necting rod and the three piece con- 
hector assembly, The two motor end 


COMPRESSION, INJECTION 
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Having available complete facilities 
for compression injection and plunger 
molding of all plastics materials, 
Chicago Molded engineers were not 
limited or biased in their recommen- 
dations. They were able to utilize the 
materials and methods best suited to 
the end result demanded of each of 
the 17 parts. At the same time, maxi- 
mum production economies are 
assured. 


That’s what we mean by Chicago 
Molded complete service . . . engineer- 
ing, mold-making, molding. . . the 
correct method and material . . . plus 
undivided responsibility for the entire 
job. It’s the kind of service that has 
caused hundreds of industrial leaders 
to designate Chicago Molded as their 


primary source of supply for the best 
in molded plastics. And you'll find it 
a mighty good reason for discussing 
your next job with a Chicago Molded 
engineer. Just write or phone... 
there’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, III. 
Representatives in principal 
industrial centers 


AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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FOR PREPARING METAL SURFACES 
FOR PAINTING, 
THERE IS NOTHING TO EQUAL THE 


OAKITE CrysCoat* PROCESS! 





y=: painting and finishing superintendents, product 
engineers, chemists and metallurgists are learning 

that—with minimum equipment, in minimum time, at mini- 
imum cost—the OAKITE CrysCoat PROCESS: 

@ cleans metal surfaces and conditions them for painting 

@ improves the adhesion of paint to metal 

@ prevents corrosion before metal is painted 

€ localizes corrosion under paint if finish 

is scratched or damaged 


‘REE Write to Oakite Products, Inc.,18H Thames 

St., New York 6, N. Y., for illustrated folder 

F7642 which tells how CrysCoating cuts cost 10 ways. 
*Reg. U.S. Pat. Off. 


OAKITE 


REG. U.S PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 







Technical Sernce Representatives Located in 
Principal Cities of United States and Canada 


Refrigeratio il designers, engineers 


and manufacturers know from experience that Signal 
custom - built motors live up to their long established 
reputation for dependable performance. 


Lew and Standard Voltage - 


| Induction (Shaded Pole Only)-DC 
AC- DC 1/500 to 1/10 H. P. 


SIGNAL ELECTRIC MANUFACTURING CO. 
Dept. B-12 Menominee, Michigan 


132 





cycles: minimum, 8 to 10 hr at 110 C; preferred, 4 . 
6 hr at 125 C. General Electric Co., Chemical Dept 
Pittsfield, Mass. " 


HIGH WATTAGE RESISTORS 


For controlling speed or reducing starting voltages for 
a-c and d-c motors, load resistors, electric welders, series 
resistors for d-c motors, secondary resistors for a-c motors 
and primary resistors for squirrel-cage motors. Alloy rib. 





bons with nearly constant temperature coefficient of re- 
sistance are wound in a helix on a porcelain core bar. 
Either clamp or brazed terminals are supplied. Continuous 
rating at 375 C, capacity 11 to 85 amp and resistance 
range from 6.2 to 0.058 ohms. The Euclid Electric & Mfg, 
Co., Madison, Ohio. 


CIRCUIT BREAKERS 


On-off automatic reset circuit breakers of the bimetal 7 
type for aircraft, battery charging and electroplating appli- 


cations are available in a range of 6, 12 and 24 volts at & 





10, 15, 20, 25 and 30 amp ratings. Supplied singly or in 
multiples of two, three or four with standard snap mount- 
ings or special mountings. When circuit is overloaded 
bimetal blade snaps open and cycles until trouble is cor- 
rected. Fasco Industries, Inc., 350 N. Union St., Rochester 
i as Ee 


PORCELAIN CONNECTOR 
Universal size (No. 7) porcelain wire connector listed 
by UL will connect two, three, four or five No. 18 wires 
or one No. 12 and one No. 16 in stranded or solid. Con- 
nector has raised knurls on the side. Holub Industries, Inc., 
Sycamore, II. 


STANDARD SHAPE MEEHANITE CASTINGS 


Rounds, angles, channels, tees, squares, flats and tubes 
in standard Meehanite castings are available in a number 
of sizes—largest dimension 18 in. Castings have a tensile 
strength from 30,000 to 50,000 psi depending upon shape; 
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FOR THIS FREE BOOK! 
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FASTENING HEADQUARTERS 


Look-alikes don't always work alike. Fér example, the 
Internal Type Shakeproof—-tockWasker shown above 
has a standard rim and standard-funiber of teeth for 
¥2" nuts. The Internal Lock Washer 
in-rimmed washer with more lock- 
ing teeth for specific use under ¥2" conduit nuts in elec- 
trical assemblies. 

Knowing when and how to apply the standard and 
special types and sizes of Shakeproof Lock Washers 
will mean increased fastening efficiency and lower 
assembly costs to you. And, that’s what this new book 
on Shakeproof Lock Washers is for . . . with illustrations 
and typical applications of all the Shakeproof Lock 
Washer types, an explanation of the locking principle 
and handy size data! See what Shakeproof Lock 
Washers can do in your specific application. Write for 
your free copy today! 


SHAKEPROOF inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontario. 


Shakeproof 
LOCK WASHERS 









DO YOU KNOW? 


—~that a PILOT LIGHT 


CAN IMPROVE YOUR PRODUCT 
. « -add attraction—safety—service ? 


— what lamp to use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


N, E W: I SHANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 





Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 





Made to YOUR 
SPECIFICATIONS 


VOIP Lez 


ANEW ITEM IN THE 
TOPFLIGHT TAPE LINE 


(TOPFLER TAF-SA) 
Hereis a pressure-sensitive, strong and sturdy printed tape. 
Resists moisture, temperature extremes and abrasion. It 
has been developed to fill a definite need. 


METHODS ENGINEERS WROTE THE SPECIFICATIONS 


A number of industrial tape users asked for a tape superior 
to the cellophane and acetate fibre tapes commonly used, yet 
with their basic characteristics. 


EXCLUSIVE TOPFLIGHT PRODUCT 


From these requests and specifications, Topflight Tape 
spent many months in research and experimenting and con- 
structed this superior product. Only Topflight produces this 
tape. No other firm can supply it. 


HAVE YOU BEEN WAITING FOR TOPFLEX? 


Let us tell you more about this new product. Let us show it 
to you. We would like you to run your own test. Write. 


TOPFLIGHT TAPE COMPANY 


PENNSYLVANIA 











YORK 











Brinell hardness 217; density, 7.16 to 7.34; permeabilit 
with 40 ampere-turns per in., 49-38 kilolines per sq Pa 
machinability, 38-50 lb tool pressure; manufacturer claims 
no porosity. Motors and Metals, Inc., 220-4 W, 42nd St 
New York 18. * 


PROJECTION WELD NUT 
Circular collar with a diameter 
slightly less than the bolt hole is pro- 
vided on weld nut that is designed for 
easy centering on the spot where it 
is to be welded to the metal. Nut sizes 
range from 8-32 to %-13 and have nt 
common nut threads or with a thread-locking feature, Grip 
Nut Co., 310-K S. Michigan Ave., Chicago 4, 





HYDRAULIC GEAR PUMP 


Positive pressure oil pump designed for quick oil chang- 
ing equipment is coupled close to the motor which assures 
good alignment, quiet operation and reduces size and 
weight. Model 1304 is equipped with an aluminum body, 





bronze gears, cup seal and can be attached to any % hp 
1725 rpm split-phase motor. Performance: 1% gpm at 
200 psi. Although pump was designed for quick oil chang- 
ing equipment, it can be used in the hydraulic power and 
oil pumping fields. Eastern Industries, Inc., 296 Elm St. 
New Haven, Conn. 


POTENTIOMETER SWITCH 


Small double-pole line switch for volume, tone and other 
variable resistor controls are rated 1 amp 250 volts a-c 
or d-c and 3 amp at 125 volts a-c or d-c. Switch measures 
0.888 in. in diam and is 0.312 in. thick; will fit manu- 
facturer’s line of controls. Construction: stationary con- 
tacts mounted on fibre surface phenolic material to reduce 
arc tracking; phenolic base. Stackpole Carbon Co., St. 
Marys, Pa. 


VIBRATION MOUNT 


Designed for use with precision grinders, lathes, gen- 
erators, pumps, compressors, jig borers and other equip- 
ment where horizontal and rotary vibrations are present. 





Vibration isolation and attendant noise reduction is ac- 
complished through the rubber-in-shear principle. Consists 
of steel channel floated in rubber between two steel angles. 
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Extra Care at “The Heart of the Motor” 
x j Assures You Longer Service, Greater 

i Operating Dependability 
ELECTRO DYNAMIC INDUSTRIAL MOTORS are 
built in a wide range of types and sizes...1 to 
250 H.P. Shown above is an E.D. Drip Proof 
Industrial Motor. For use under ordinary indus- 


Every E.D. industrial motor receives specialized attention at the windings 
—"the heart of the motor.” This extra care and superior insulation mate- 
: - , rials give Electro Dynamic motors the plus qualities of great reliability 
trial conditions not requiring protection from 


—— . and long life. 
Pa dae a nn E.D. motors have long been known for staunch dependability in the 
. toughest of all power installations—aboard great ships at sea, under unbe- 
lievably severe operating conditions. Now the fine craftsmanship and 
sturdy construction features of these famous E.D. marine units have been 
Other Types of incorporated in a versatile new line of E.D. industrial motors, designed to 


bring to your electric power installations the same stamina and trouble- 


ELECTRO DYNAMIC free performance that have characterized E.D. products since 1880. 


Get the facts on Electro Dynamic industrial motors. You'll be amazed 


' that such rugged, carefully made motors can be competitively priced! 
os Motors Write today for illustrated literature. 





SPLASH PROOF TOTALLY INCLOSED 


TOTALLY INCLOSED 
(Fan-Cooled) (Non-Ventilated) 
For installation where the motor is For dirt-laden atmospheres, espe- For use in exceptionally dirty at- 
subjected to splashing liquid or hos- cially where the installation requires mospheres, particularly when metal- 
ing down for cleaning. a motor of compact dimensions. lic dust is present. 









oo a Complete Line of DIRECT CURRENT © i a e i R @) 
otors and Generators. Literature on Request. 
‘ DYNAMIC 


i 
r 
; 
ij 
} 


i 





car ane 


Industry is. learning what marine engineers have known since 1880 


eat 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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with the . . 


Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 


S 


_> Ss Va... 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem ... and slash your pro- 
duction casts! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 


> Heel eens _— adhy 


VL Me UL LA OY Miusjee’e .. 


Ps 


OKONITE and 
MANSON tapes 













Correct angularity between the steel parts and the rubber 
enables the isolator to approximate the flat Spot on the 
stress-strain curve of relative slope. Because spring index 
(load divided by deflection) is not constant, resonance js 
avoided. CM-H isolators designed for load ranges from 
600 to 10,000 Ib. Overall height is 2 in. Finn & Co., 2850 
Eighth Ave., New York 30. 


UNIT-BEARING FHP MOTORS 


Shaded-pole motors (Type KSP) designed for oper- 
ation in any position with frame sizes 11 and 2] have 
ratings ranging from 25 millihorsepower (Mo hp) through 
Ye hp at 115 or 230 volts, 1050 or 1550 rpm, 60 cycles 
a-c. Motors are for use as drives for exhaust fans, cool- 





ing fans, evaporative coolers, unit heaters, condenser cool- 
ing, space heaters, small pumps, agitators and _ blowers, 
Available in either open or totally enclosed construction, 
Mounting arrangements include resilient end-ring, cradle 
base and band mounting. General Electric Co., Apparatus 
Dept., Schenectady 5, N. Y. 


PANEL METER WITH CLEAR PLASTICS CASE 


Shatterproof, high-heat resistant, clear-polystyrene case 
encloses standard 2%-in. meters; available in variety of 
ranges from 20 microamp to 50 amp and 5 mv to 500 volts, 
all self contained. Rectifier type a-c ranges and r-f types 





are also supplied. Scale arc is 24%4 in.; movements have 
either Alnico 5 or chrome steel magnets. Front measures 
2%e in. high and 25 in. wide. Standard mounting studs 
are on 1% in. centers; barrel diameter is 2%2 in. Assembly 
Products, Inc., Main at Bell St., Chagrin Falls, Ohio. 


THIN METAL LABELS 


Paper-thin metal plate labels adhere permanently to any 
hard surface by means of a special adhesive. A further 
process, according to the manufacturer, enables the plates 
to retain lettering dyes that cannot be rubbed or scratched 
off without destroying the metal itself. Made of aluminum 
foil 0.003 in. thick, Metal-Cals are printed by a lithographic 


process. Raw aluminum stock is anodized and then dyed 
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SPECIAL 


ELECTRICAL 
PORCELAINS 





--- to Cut your Costs 
---to Hold your Quality 


Low-cost techniques are available and ready: Mass pro- 
duction methods for large quantities; low tool-cost methods 
for limited quantities. 

Because Special Electrical Porcelains are compounds of 
many ingredients, these ingredients may be varied with- 
out affecting tool and die costs. Rejections can be kept to 
a very low minimum. This means economy for the buyer. 

Special Electrical Porcelains, matured at approximately 
2400F, have no moisture absorption, or very low perme- 
ability, depending upon requirements. They withstand 
pressure and corrosive vapors, and are stable by their 
very nature. If you are redesigning to simplify your prod- 
uct, consider Porcelain. 

Any company listed in this advertisement stands ready 
to meet your challenge: to lower your costs, hold or im- 
prove your quality. 





SPONSORED BY THESE MEMBERS OF THE 


AHL ee 
SE ee Ue DU 


THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 
3000 CORRY AVE., AKRON 14, OHIO 2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


THE CERAMIC SPECIALTIES CO. NEW JERSEY PORCELAIN CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO NEW YORK AVE. AND PLUM ST., TRENTON 5, N. J. 

THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 

937 GRANT STREET, AKRON 11, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 

P. ©. BOX 272, MACOMB, ILL. 6060 RIVARD STREET, DETROIT 11, MICH. 
KNOX PORCELAIN CORP. THE STAR PORCELAIN CO. 
KNOXVILLE 1, TENN. 71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
150! E. FIRST STREET, SANDUSKY, OHIO 
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| to any desired color. Letters or designs are applied to 
| the surface in the form of protective varnish and ¢ 
| the dye in the remaining area is removed. C and H Supply 


| Co., Portland, Oregon. 
| RECTANGULAR CONNECTORS 


Miniature lightweight rectangular connectors are avail- 
able in 14, 21 and 34 contacts. Insulation is molded mel- 


Ever Ki c amine for high arc resistance and mechanical strength 
Y n Contacts for No. 20 AWG maximum wire size are gold 


Quick Delivery 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 

PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


flashed over silver plating for low contact resistance and 
ease of soldering. Guide pins are provided to facilitate 
| alignment and polarization. Breakdown voltage 5200 


| volts d-c; 3600 volts a-c. Winchester Electronics Co, 
Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, Dept. EM, 6 E. 46th St., New York 17. 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 


Chicago, Milwaukee, St. Lovis, Los Angeles, Son Francisco MINIATURE ONE-SHOT LUBRICATOR 


Compact sump-mounted 
lubricator delivers small 
measured quantities of oil 
to isolated bearings which 
cannot be connected to the 
main lubricating — system. 
Lubricator is of the piston 


Transformers type with a filter to prevent 
foreign material being 

; | drawn into the distribution 

system. Action of lubricator 

| is initiated by withdrawing the pull button. Bijur Lubri- 


ForThe RightVoltage | | cating Corp., 43-01 22nd St., Long Island City 1, N. Y, 
In The Right Place SMALL BLOWER 


Synchronous hysteresis motor and fan designed for 
cooling various types of electronic equipment and ventilat- % 
ing enclosed areas has quiet operation with large volume 





air delivery. Model 805-F blower can be supplied with or 
without a fan shroud. Over-all dimensions including fam 
shroud: 434 in. in diam x 3% in. deep; weight, 28 02 
Performance data: 115 volts, 50-60 cycles a-c; current, 
0.20 amp; input 19.5 watts; power factor 84 per cent; com 
denser, 0.84 to 0.94 mfd, 350 volts a-c; speed, 3599 rpm 
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by skilled operators 
enables AlSiMag to meet 


unusual dimensional tolerances 


. U. ] Ln | 


et Tol 
a AL, 


After firing, AlSiMag is extremely hard. Further 
finishing requires special tools, great skill. We have 

the tools and the skill and can meet almost any tolerance 
required. The closer tolerances involve commensurate 
cost. Even if you think your requirements are 
impossible, ask us. It is probable that we can soive 

your problem . . . well within practical cost 

limits. Ability to consistently comply with dimensional 
and physical requirements is another reason why 
American Lava Corporation is known as Headquarters 
for Custom Made Technical Ceramics. 


AMERICAN LAVA CORPORATION 


€- 2 ¢:8 Y¥ ££ A 8 © 8 &£. A. 8s & & A.A. RE OR 


owas VR ee 5, Pca wedens 


LITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 outh Clinton St., Central 6-1721 
649 North Broad St., Stevenson 4-2823 * tOS A St., Mutuel 9076 
8-B Brattice St., Cambridge, Moss., Kickiand 7-4498 « shington Ave., Garfield 4959 































































MANY 
can you 


identify 
ry 


Do you recognize these HOLTITE 
fastenings? 

Guess what industry uses each of 
them 


Check yourself by the list below. 









CONTINENTAL 


makes them all and thousands more 


Of all the 400,000 varieties of fastenings that 

literally hold our industries together, Continental 
makesa large proportion marketed under the famous 
HOLTITE trade name. Most of them are standard 
— screws, nuts, and bolts for every use in every industry. 
Others like the well-known HOLTITE-Sems and HOLTITE- 
Phillips screws are patented specialties and the famous 
HOLTITE-Thredlock, Locktite and Tap screws 
were first designed and produced by Continental. 
Sometimes a fastening engineered by HOLTITE for one 


HOLTITE-Engineered fastening will replace several parts 


focus on your requirements all the broad industrial- 
fastening experience and ingenuity of Continental. Remem- 
ber Continental is &> constantly improving HOLTITE 
products, lowering 


A. A vypical flat head HOLTITE steel woodscrew. Con- 
tinental makes a complete range of sizes with either slotted or 


Phillips heads. 
B. Special Phillips “HOLTITE-Thredlock” door hinge screw 


eliminates lock washers and other locking devices giving im- 
proved performance when subjected to vibration. 


C. Dial adjusting screw specially designed for bathroom 
scales. Screw inserted in frame is swaged against square 
shoulder under head. Completed part engages scale leveling 
mechanism to allow screw driver adjustment. 


D. Beater drive shaft for a home electric mixer. Continental 
engineered this unusual part and produced it economically by 
cold heading process. Head end is welded to the beater unit. 
Knurled section provides grip for motor chuck. 


This Trademark 


HOULTITE 


T. M. REG. U. S. PAT. OFF. 
means made by — 


CONTINENTAL 


NEW BEDFORD, MASS., U.S.A. 


1904 1949 


140 








industry finds an unexpected use in another. Often a | 


that a manufacturer is using. Discuss your fastening re- | 
quirements with a Continental Sales-Engineer. He will | 


their cost and broadening service. | 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS | 





y@scREW COMPANY—/ 





at 60 cycles, 2999 rpm at 50 cycles; free air delive 
(NEMA) 180 cfm at 50 cps. Fairchild Camera and 12 
strument Corp., 88-06 Van Wyck Blvd., Jamaica 1, N Y 


LEVEL CONTROL FLOAT SWITCH 


For liquid at normal or high pressures 
float ball travels up and down on a rod 
to make or break switch. Switch Capacity 
is 10 amp 125 volts. By means of an ad- 
justable stop the differential between the 
make and break of the snap acting switch 
can be from % in. up. As the float reaches 
the stop either at top or bottom leyel 
it moves an armature within the stainless 
steel pressure tight tube in or out of 
the magnetic field, causing operation of 
the switch. Many modifications are avail. 
able including explosion-proof cases, low- 
water cut-off type in pressure casting 
housing, and floats for right angle installations. Floats are 
furnished to handle temperatures to 1000 F and 1000 psi. 
Special alloys furnished for handling different materials, 
Clark Cooper Company, Palmyra, N. J. 





SUBFRACTIONAL HP MOTOR 


Single-phase explosion-proof 115-volt a-c motor with 
permanent capacitor is rated at “oo hp. Designed for inter. 
mittent duty and reversible applications; no-load speed is 
400 rpm and weight, 8.3 oz. Motor has a copper squirrel- 


q 





cage rotor and a wound field dipped, baked and wrapped. 
For aircraft and industrial applications such as valves, 
lifts, pumps and actuators. Unit is 2 in. high with a cir- 
cular pilot fit 0.875 in. in diam. Electro-Aire, Inc., 11439 
Vanowen St., N. Hollywood, Calif. 


THREE-WAY AIR VALVES 


Finger-tip-type three-way air valves (Ft-102) are nor- 
mally in an “on” position. Valves have % in. pipe thread 
apertures for quick response when used with air cylinders 





up to 6 in. bore, and operate by pressing the handle-lever 
button. Model without lever can be obtained for operation 
by means of a cam or trigger on the working machines. 


ELECTRICAL MANUFACTURING 
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KOPP GLASS .. 


Kopp Glass products can play an important part in 
making light do your bidding; you can use Kopp lenses 
to diffuse, deflect or concentrate beams of light, to 
transmit colors, for infra-red or ultra-violet applications, for 
“on” or “‘off’’ lights, for all sorts of signals where uniform 
colors, durability and dimensional accuracy are important. 
Other Kopp Glass products are liquid-level sight glasses, 
transparent instrument cases, glass domes, panels for domestic 
oil burners, beads for glass-to-metal seals, direction signals. 

Kopp engineers will design glass parts for your specific 
applications. Necessary research and development work is 
conducted in our well-equipped modern laboratories. Moulds 
are made by our experienced craftsmen, and sample glass 
parts throughly tested before production starts. 

You can be sure of the uniformly high quality of Kopp 
Glass, for complete control is exercised at every step of 
production, from the selection of raw materials, to the testing, 
packing and shipping of finished product. 

Use KOPP GLASS to assure complete satisfaction. 


KOPP GLASS, 1c. 


SWISSVALE, PENNSYLVANIA 
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FULLY AUTOMATIC ARTOS WIRE 
STRIPPER MACHINES DO THE JOB, 
CUT COSTS, SPEED PRODUCTION 


and SE Set ea? i mete tibiae nei TD i SIE 


TYPE CS-6 


For fully automatic measuring, cutting, and strip- 
ping of insulated wires, cords, and cables check this 
ARTOS AUTOMATIC. Already proven invaluable in 
the automotive, radio, telephone, and electric appli- 
ance fields, this new machine combines Four Opera- 
tions in One! 


The various machines in the complete ARTOS line 
cut wires up to 30’ in length, and strip one or both 
ends up to 2”. They are quickly adjustable for any 
cutting length within their respective ranges. 


Write on your letterhead for Bulletin No. 35-G. 


ARTOS 
PNCINEEFRING CO, 





TH 28TH STREE 





















Mounting holes at top and sides to facilitate installation 
Mead. Specialties Co., Dept. V-10, 4114 N. Knox Aye. 
Chicago 41. me 


HERMETICALLY SEALED GERMANIUM DIODES 


Compact moisture-proof and 
enclosed in hermetically sealed 
glass cartridges, new germanium 
crystal diodes (IN34A_ and 
IN58A, 100 volts) have same 
ratings and characteristics as 
ceramic types. Terminal design 
permits units to be mounted 
side-by-side without danger of 
shorting. Applications include 
video detectors, discriminators 
and d-c restorers in TV receiv- 
ers, FM frequency discrimina- 
tors, first detectors, voltage reg- 
ulators, polarizing devices, square wave clippers, varistors, 
noise silencers, meter rectifiers and volume expanders and 
contracters. Sylvania Electric Products Inc., 500 Fifth 
Ave., New York 18. 





HIGH CURRENT RESISTORS 
For intermittent and continuous duty applications such 
as starting, dynamic braking, field-discharge plugging re- 
sistors on motor controllers, load banks, battery charging, 





and welding and plating rheostats. Lengths of these new 
resistors are: 6, 944, 12%, 153%4 and 19 in.; minimum re- 
sistance, 0.05 ohms; continuous current capacity ranges 
from 21 to 79 amp; maximum continuous duty ratings 
are approximately 2200 watts for 19 in. units to 320 watts 
for 6 in. resistors. Construction: continuous non-corrosive 
oval-shaped alloy resistance ribbon and clamp type ter- 
minals. Ward Leonard Electric Co., 34 South St., Mt. 
Vernon, N. Y. 


FLAME RESISTANT HYDRAULIC FLUID 


Tricresyl phosphate is the base for flame resistant hy- 
draulic fluid (Lindol HF-X) which does not give off toxic 
fumes when exposed to high temperatures. Wide range of 
viscosities and viscosity indices make possible its use in 
any hydraulic system. Celanese Corporation of America, 
180 Madison Ave., Dept. 5-J, New York 16. 


MICA-FILLED PHENOLIC PLASTICS 


Applications for this mica-filled phenolic molding com- 
pound (Resinox 10900) include control equipment parts, 
communications parts and television components that re- 
quire low-loss characteristics at high frequencies. Physical 
properties are average for phenolics, electrical properties 
are on the high side with the exception of a dielectric 
constant of 4.10 to 4.20 at 1 mc. Shrinkage is low, being 
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SHOCK-PROOF 
SHIPPING BOX 


You can't take chances in shipping delicate, 
precision equipment. If such equipment is dam- 
aged in transit, your customer will probably 
look elsewhere the next time he places an or- 
der. Whatever your product, the H & D Package 
Laboratory can work out a safe, dependable, 
economical packaging method that will protect 
your goodwill . . . and your profits! 


Use the LUGGAGE BOX 
for Extra Sales Appeal 


Promotion of seasonal merchandise is but one 
of many successful applications of the H & D 
luggage box. Use it to add extra value to your 
product, to win extra sales appeal. It makes 
your product easier to carry, easier to use. Your 
dealers will endorse it—because it displays 
well, simplifies the selling job, reduces selling 
costs, eliminates repacking and wrapping. 


PLYPAK*-- A Packaging Material 
of a Thousand Uses 


PLYPAK* is a corrugated packing material that 
combines several thicknesses of corrugated 
paper to form a protective ‘‘blanket'’ which is 
ideal for packaging fragile merchandise. Clean 
and easy to handle, PLYPAK* is simply 
““wrapped"’ around a product, gives it asoft, close- 
fitting cushion that defies shock. Ask for sample. 


*REG. U.S. PAT. OFF. 


REG. U. S. PAT. OFF. 
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Shaded Pole MOTORS 





Type 470 


6-pole, ¥g to 1/15 HLP., 
maximum load speed 
1050 r.p.m. furnished 
with single-speed, two or 
three-speed tapped wind- 
ings, for fan or blower 
operation. Steel backed 
babbitt bearings, Ball-bearings, resilient mounting, conduit | 
box, and thermal overload protection optional features. 
Bulletin 4000. 


5” dia. Frame 


Type 330 


4-pole, 1/10 to 1/50 H.P., 
1550 r.p.m. Die Cast 
frame with sleeve or ball 
bearings. Drawn steel 
frame with self-aligning 
sleeve bearings only. Re- 
silient base and thermal 
overload protection op- 
tional. Write for data. 
Bulletin in course of 
preparation. 39" dia. Frame 


Type 350 


2-pole 1/6 to 1/40 H.P., 
3000 r.p.m. With or with- 
out gear reducers. Can 
often be substituted for more 
expensive motor types permit- 
ting a new low cost approach 
to motorizing equipment in- 
tended for mass markets. Sleeve 
or ball bearings. Skeleton frame 
31" square Frame only. Very quiet. Bulletin 2000. 


Type 230 


2-pole 1/50 to 1/200 H.P., 3000 r.p.m. 
3 Models: Deluxe, with die cast bear- 
ing brackets, reoilable reservoirs, 
maximum quietness for sound repro- 
duction apparatus in particular; 
Economy, with brass bearing brackets 
for lowest cost, high output for fans, 
blowers, etc.; Electric Heater, with 
special insulation features to pass Un- 
derwriters’ Laboratories tests on ra- 
diant heating devices such as bath- 
room heaters, hair dryers, etc. 
Bulletin 1000. 24%" square Frame 


RUSSELL ELECTRIC COMPANY 












Division of Raytheon Mfg. Co. 
4501 S. Western Blvd. tlt a-l- tM dE 








0.003 to 0.004 in. per in. However, since properties are 
affected by size, shape and variations in molding, these 
values are merely indicative. Electrical properties are not 
controlled. Monsanto Chemical Co., Plastics Div., Dept 
EMP-24, Springfield 2, Mass. . 


MANUAL MOTOR CONTROLLER 


Manual motor controller and circuit breaker js Single 
two or three pole. Maximum ratings: 50 amp, 250 volt 
a-c; 7.5 hp, 250 volt, single phase, 60 cycles; 10 hp, 250 





volt, three phase, 60 cycle; 5000 amp interrupting capac- 
ity. Housing is a NEMA type 1A dust-resisting steel en- 


| closure with hinged cover and gray hammertone finish, 
| Unit can be used as a manual disconnect and provides 
| magnetic overload and short circuit protection. Heine- 


mann Electric Co., 99 Plum St., Trenton, N. J. 


PUSHNUTS 


Assemble by _ pushing 
over the end of a plain un- 
threaded rod. Available for 
4 in. unthreaded rod, the 
nut is 46 in. across the flats 
of hex-shaped head. Made 
of spring steel, cadmium 
plated; other finishes sup- 
plied on order. The Palnut 
Co., 66 Cordier St., Irving- 
ton 11, N. J. 





LIGHTWEIGHT ROTARY ACTUATORS 


Designed to drive mechanisms requiring high torques for 
a few degrees of rotation or several revolutions, these 
automatically controlled electromechanical power con- 





| verters have a split-field reversible explosion-proof d-c 


motor, electromagnetic brake, planetary gear assembly and 


| circuit switch enclosed in the housing. Standard gear 
| assemblies are designed to withstand a maximum load of 
| 45 in.-lb—special designs up to 200 in.-lb. Attachments 
| available are: motor thermal protector, special mounting 
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one:punch 
part? 





Alcoa’s Impact Extrusion process formed 


this valve tube in one operation, complete 
with fully formed head—and held it to 
close tolerances. 

Alcoa’s process often gives you one-piece 
parts at substantially lower cost than 
stamping, drawing, spinning or machining. 
Select any commercially practical finish, 
plus lustrous Alumilite* exclusive to 
aluminum. 

Get the whole story about how Alcoa 
Impact Extrusions can help you produce 
at lower cost—and sell more—because of 
aluminum’s light weight, strength, cor- 
rosion resistance and handsome appearance. 
Call your nearby Alcoa sales office, or write 
for your free copy of “Alcoa Aluminum 
Impact Extrusions” to ALUMINUM COMPANY 
or America,2179M Gulf Building, Pitts- 


WRITE FOR burgh 19, Pennsylvania. 
FREE BOOKLET * Patented process 


its 
ALCOA impact Extrusions ~” 





INGOT » SHEET & PLATE - SHAPES, ROLLED & EXTRUDED . WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL ~ ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 
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NEW BOOKLET for 
appliance manufacturers! 


Sg RRL SE 


RO 


Shows how G-E lamps can give 
your product new beauty, 
safety and sales appeal! 


It’s hot off the press—a brand-new booklet full 
of ideas that can help to put your product a jump 
ahead of competition! For vour free copy, write 
to: General Electric, Div. 166-EM-12, Nela Park, 
Cleveland 12, Ohio. 


You can put your confidence in— 
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Since 1905 
Hubbard 
has been 

making 
PARTS 
LIKE 
THESE 


Consult us 


about them 








WEB VUE epyeice Cub 


501 Central Avenue «+ Pontiac 12, Mich. 








arrangements, radio noise filter and selsyn or potentiometer 
for remote signalling or electronic control. Weight is 
approximately 1.2 Ib; dimension of one model js % in 
long and 1%e in. in diam. Lear Inc., 110 Ionia Ave., N.W. 
Grand Rapids 2, Mich. x 


PUMP UNIT 


Vane-type positive-displacement pumping unit for oper- 
ating pressures up to 200 psi has a capacity of 60 gph 
Pump is corrosion resistant and is adaptable for water or 
oil in such uses as drink vending machines. With belt 





driven unit any standard %-hp motor can be used, In- 
corporated into the pump is a relief valve which can be 
set for any desired pressure; fluid can also flow directly 
through the pump when not in operation. Procon Pump 
& Engineering Co., 1600 E. Eight Mile Rd., Detroit 3, 


TWIN-STYLUS PHONOGRAPH CARTRIDGE 


Variable reluctance cartridge (Model RPX-050) has a 


twin stylus for playing both conventional and micro- 
groove records. Changing from one stylus to another is 





accomplished by depressing and turning a knob at the 
top of the cartridge which projects through the tone arm 
of the player—cartridge is not disturbed. Stylus pressure 
is 8 grams. Cartridge is same size as standard model. Fre- 
quency response ranges from 40 to 10,000 cycles. General 
Electric Co., Electronics Park, Syracuse, N. Y. 


GERMANIUM DIODES 


Having good high frequency characteristics, according 
to manufacturer, germanium crystal diodes (Types CK705, 
706, 707, and 708) are 0.390 in. long and 0.160 in. diam. 
Temperature rating is 100 C. Rating is obtained by using 
only glass and metal in basic assembly eliminating wax 
filler. Raytheon Manufacturing Co., 55 Chapel St., Newton, 
Mass. 


COLORED RUBBER 


Fine silica pigment in many colors for coloring natural 
and synthetic rubbers enables production of rubber or 
vinyl resin compounds in any color and tone to match 
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®@ Here, at last, is a twin-contact de- 
sign in which the chance of contact 
failure is actually reduced to the prac- 
tical limit. 


Exclusive design of the CLARE Type 
“J d.c. Relay allows the twin contacts 
to operate independently of each 
other so that one contact is sure to 
close even when the other may be 
blocked by presence of dirt or grit. 


This sensational new relay combines 
the best features of the conventional 
telephone-type relay with the small 
size and light weight developed dur- 
ing the war for military aircraft use. 


Weighing little more thantwo ounces, 
slightly over two inches in length, it 
hasthe sturdy construction, large con- 
tact spring capacity, extreme sensitiv- 
ity, and adaptability to a wide range 


of specifications for which CLARE 
Relays are noted. 


Modern designers, working to de- 
velop close-coupled, compact equip- 
ment to meet today’s streamlined 
standards, welcome this highly effi- 
cient combination of capacity and 
small size. 


CLARE Relays are especially de- 
signed for jobs where ordinary re- 
lays won’t do. If you have such a 
relay problem, Clare Sales Engineers 
are located in principal cities to help 
you work out a Clare “Custom-Built” 
Relay that will just fit your needs. 
Write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, IIli- 
nois. Cable Address: CLARELAY. 
In Canada: Canadian Line Materials, 
Ltd., Toronto 13, Ontario, 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


All These Features ... and 
More ... Provided By 
CLARE Type “J” Relay 


Independent Spring Contacts. Dome 
shaped contacts on movable springs; flat 
discs on fixed springs. 


High Current-Carrying Capacity. Twin 
contact points of palladium. Rated cur- 
rent-carrying capacity: 4 amperes, 150 
watts. 


New Design Large Armature Bearing 
Area. Hinge type armature has new de- 
sign bearing providing largest possible 
bearing surface. Pivot pin turns in cylin- 
der of different metal which is full width 
of heelpiece. 


Sensitive, Efficient Magnetic Structure. 
Heelpiece and other magnetic iron parts 
are exceptionally heavy for size of relay 
. . . provide highly sensitive and efficient 
magnetic path. 

High Operating Speed. Designed for 
extremely fast operation . . . a minimum 
of one to two milliseconds. 


Permits Handling Large Spring Loads. 
Power and sensitivity permit handling of 
large spring loads. Both single and dou- 
ble-arm relays available. Maximum of 
10 springs on single-arm relay . . . 20 
springs (10 in each pileup) on double-arm 
relay. 
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ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ilbs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 


GRIPMASTER ALL-METAL TYPE 







A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
enchored and protects terminals 
against loosening. 


GRIPMASTER CLICKON TYPE 






All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull ond prevent: un- 
ravelling of insulation. 7 sizes. 


tig UE Sia mL Pe wise ads 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 






WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 
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non-rubber articles. Pigment size is 0.025 micron Measured 
by electron microscope; specific gravity, 1.95; pH cap be 
varied from 2.5 to 9.5. Silica pigment is said to im art 
high tensile strength, good abrasion and tear resistance 
to natural and synthetic rubber compounds, Pigment 
producer: Pittsburgh Plate Glass Co., 632 Duquesne Way 
Pittsburgh 22; rubber fabricator: The Stalwart Rubber 
Co., 197 Northfield Rd., Bedford, Ohio. 


INDICATOR LIGHT SOCKET 


Designed for 110-volt operation, this socket is approved 
by UL for 75 watts. Socket is composed of a punched oyt 
shell, spring and two washers. Solderless terminals hold 
leads in place and crimp down around insulation to eljm;. 





nate possibility of pulling the wire insulation back. Mount- 
ing brackets can be fabricated to meet particular require- 
ments. Leads can be furnished in any gage in accordance 
with customer’s specifications. Alden Products Co., 117 
N. Main St., Brockton, Mass. 


SANITARY MOTOR 


To meet sanitation requirements, motor is totally en- 
closed (can be hosed down), has a sealed terminal box 
and has no crevices in which water and contaminants can 
lodge. Performance and temperature characteristics meet 
NEMA standards and 3A sanitary requirements. Motor 





embodies machined flush joints, universal mounting, ad- 
justable terminal box, rotary weter seal and asbestos- 
protected windings. Power range is from % to 7% hp. 
Exterior is finished in baked white enamel and surface 
is streamlined. U. S. Electrical Motors, Inc., 200 E. 
Slauson Ave., Los Angeles 54. 


CARBON-GRAPHITE MATERIAL 


For use as bearings, carbon-graphite material is com- 
posed of fine well-bonded particles according to manu 
facturer. Purebon No. 5 is non-toxic, does not rub off 
to discolor material with which it comes in contact. Can 
be run dry up to certain limits of speed and loading with- 
out undue wear or galling. It does not melt, seize or change 
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How to keep the “lid” on the retail price of 
their new, distinctive popcorn popper was a 
problem faced by Popex, Inc., Cincinnati, Ohio. 

This meant watching production costs care- 
fully. For instance, the cost of attaching the metal 
legs to the base seemed out of line. Alternate 
methods were considered, and Push-On Type 
SPEED NUTS combined with plastic legs pro- 
vided the best, fastest and most economical solu- 
tion. This combination eliminated 14 assembly 
operations and reduced material costs 30%! 


BEFORE: The original Popex 
PST i ae | 
legs, blanked, formed and 
plated. Also required plastic 
bumper buttons attached with 
PCIe Lil od Fi ee ha 
attached each leg to base plate. 
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...a story of product redesign using 4 Push-On Type SPEED NUTS 
to eliminate 14 operations ...cut material costs 30%! 


From popcorn poppers to passenger cars, 
SPEED NUT brand fasteners are proving their 
value—in faster, easier assembly, lower costs and 
better product design. A Tinnerman Fastening 
Expert can show you how to gain these benefits. 
Contact him by phone. Also, write for your 
copy of SPEED NUT Savings Stories — actual 
case histories of cost savings. TINNERMAN 
PRODUCTS, INC., 2040 Fulton Road, Cleve- 
land 13, Ohio. In Canada: Dominion Fasteners, 
Ltd., Hamilton. 


AFTER 


having integral studs 


Plastic legs 


ore inserted through 
punched holes in side of base 
plate. Push-On SPEED NUTS are 
tipped over studs with hand 
tool. SPEED NUT prongs “bite” 
into plastic, holding leg securely 
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/t pays to do 
business in 


New York State! 


The value of exports and imports shipped 
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by vessels through the ports of New York 
State equals the total dollar value of water- 
borne shipments handled by all other ports 
in the country! For other facts, write: N. Y. 
State Dept. of Commerce, Room 384, 112 
State St., Albany 7, N. Y. 





New Durakool Mercury Timer 
Relays are doing things here- 
tofore thought impossible 
Stops or starts, from .15 to 
20 second delays, millions of 
Clean contacts assured. Non- 
breakable, non-explosive, non- 
Corrosive. Durakool helps you 
engineer the application. Ask 
for technical Bulletin 800 


DURAKOOL, INC. 
Elkhart, Indiana 


Canadian Representative 


Céntrolite Eng. & Sales, Ltd. 
Toronto 5, Ont. 
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shape under high temperatures. Applications include ice 
cream and drink dispensers, oven conveyors, meter bear 
ings and clock timers. Pure Carbon Co., St. Marys Pa 

“9 L. 


BLIND FASTENER 


For attaching small parts and accessories to metal pan- 
els this bolt-retaining clip consists of a special square. 
headed bolt held in position by a steel clip and permits 
entire assembly to be made from one side. Clip is installed 
in a square hole and retaining tabs on the long spring 





arms snap over two edges of the hole on the “blind” side 
of the panel; corner tabs prevent clip from being pushed 
through. Produced for a 10—24 screw size and requires 
a hole 0.325 to 0.335 in. square on a panel thickness from 
0.050 to 0.060 in. Tinnerman Products, Inc., 2040 Fulton 
Rd., Cleveland, Ohio. 


FHP D-C MOTOR CONTRCL 


Compact low-power con- ; 
troller for 1/20-hp d-c shunt 
motors or 1/15-hp universal 
motors operates directly 
from a-c line. Range of con- 
tinuous speed variation is 
from motor rated speed 
down to nearly zero at con- 
stant torque. A working 
range of 30:1 for shunt mo- 
tors and 50:1 for universal 
motors can be obtained, ac- 
cording to manufacturer. 
Motor can be reversed al- 
most instantly by the forward-reverse switch—no time de- 
lay necessary. Variac autotransformer supplies adjustable 
voltage to the armature through a selenium rectifier and 
choke. Type 1701-AK for shunt motors has two speed 
ranges—maximum speeds correspond to rated and twice 
rated speed. With a 1725-rpm motor, regulation is approxi- 
mately 470 rpm for normal speed range and is constant 
for all speed settings. Type 1701-AV for universal motors 
provides a single speed range. To operate the motor, sepa- 
rate leads must be brought out for the armature and field. 
Since the field is held constant, operating characteristics 
are for a shunt motor. Cabinet measures 634 x 53% x 4% 
in. General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 


SIX-POLE FHP MOTOR 


Shaded-pole motor has power ratings from % to Y%o hp 
at speeds from 1000 to 1050 rpm when operated on -rated 
voltage; further speed reductions are possible down to 500 
rpm with choke coils. Unit measures 5 in. in diam and is 
made in two lengths. Shaft diameter is 3 in. and motor 
can be stud mounted from end-cases or resilient base 
mounted. Either open or closed housings can be supplied 
to meet rating and ventilation requirements. Manufacturer 
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ROEBLING 


0 to 40 TIMES 


ee Lm 


BEST WIRE FOR HIGH-SPEED WINDING 


COMPARATIVE TESTS prove a fact 
that’s highly important to magnet wire 
users .. . the insulation of Roevar 
Magnet Wire is 10 to 40 times tougher 
—more resistant to abrasion—than other 
types of insulation! This means that 
Roevaris far and away yoursafest choice 


for all high-speed winding operations. 

On top of that, the insulation of 
Roevar Magnet Wire bends and 
stretches remarkably without cracking 
or loosening from the conductor. It has 
high resistance to the solvents in coil- 
treating varnishes and to baking tem- 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 
ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 
St. Clair Ave., N. E. * Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 
S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 
Ave. * Portland, Ore., 1032 N. W. 14th Ave. ® San Francisco, 1740 17th St. * Seattle, 900 First Ave. So. 
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UAE 
Magnet 


peratures . . . its stamina and reliability 
are unsurpassed in service. 

Roevar Magnet Wire is smaller in 
diameter than magnet wire with 
enamel, silk, cotton or paper insulation 
and it costs less! It comes in sizes No. 
14 to 40 A.W.G. Roevar might be a big 
help to you. Write for full data and 
samples of wire. John A. Roebling’s 
Sons Company, Trenton 2, New Jersey. 
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Totally Enclosed 
Fan Cooled 


——S——" 


— 
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Type TEFC 
Polyphase 


Here is the newest and most successful development in 
air cooled motors. Totally enclosed, constant speed, con- 
tinuous duty; it is designed for cooler and more eco- 
nomical operation under the hardships of extreme heat 
and dust. Fully ball bearing and quiet running, too. You 
will want to know more about this mew VALLEY Motor. 


WRITE FOR DESCRIPTIVE LITERATURE 


NSS 


ete i ilar) tte) 7 Vile) Re 


4221 Forest Park Bivd. « St. Louis 8, Mo. 


».. it's TIME to 
echekK= 


your gasket spec’s! ( 


Find out whether YOU are Ss 
moking use of the cost- 

cutting, product-improving 
development in Sealing Materials! 


Take the LATEST ADVANCEMENTS in 
sealing materials, add FEL-PRO ENGINEERING to 
adapt them to the specific demands made upon 
the gaskets used in your products and you have a 
combination that can MAKE A WORLD OF DIFFERENCE! 

We've been at this specialty of engineering gaskets 
to customers’ specific needs for over THIRTY YEARS. 
We're serving many of America’s leading manu- 
facturers for years ... making gaskets totaling in the / 
billions. We'd like to put this experience to work pi! 
on your problems... that’s why we make this 





Special offer to manufacturers 
of products requiring gaskets. 
Send a request for FEL-PRO ENGINEERING 
GASKET recommendations. An experienced 
representative will call, review your 
problems, and return with recommendations 
THAT WILL SAVE YOU MONEY Of INCREASE 
PROFITS THROUGH IMPROVED PERFORMANCE. 


If you prefer, mail us a sample of gaskets now 
employed together with application details. 
There is NO OBLIGATION. Write TODAY! 
FELT PRODUCTS MFG. CO., 1536 Carroll Ave., Chicago 7, Ill. 


FEL- 
































claims efficiency is over 30 per cent. Motors are applicable 
to fans, ventilators and other types of air movers, Faseo 
Industries, Inc., Rochester 2, N. Y. 


HEATER CORD 


Of parallel design with a smooth rubber-like appearance 
heater cord eliminates the asbestos conventionally applied 
over rubber insulation on older type heater cord, Accord- 
ing to manufacturer, cord (Preen-X) does not kink, has 
greater abrasion resistant qualities than conventional heater 
cord ang is water and oil resistant. Principles used in de. 
veloping aircraft ignition cable were applied to this heater 
cord that has Underwriters’ Laboratory approval for appli- 
cations up to 90 C. General Electric Co., Construction 
Materials Dept., Section L5-1122, Bridgeport 2, Conn, 


COMPACT COUNTER 


Both reset and non-reset counters available in 4, 5 oy 
6 figure sizes have a speed of 600 rpm. Large-size figures, 
single die-cast case, flush-mounted window are some of 
the features. Counter is furnished for either clockwise oy 
counter-clockwise rotation in standard 1:1 or special ratios: 
finished in gray, wrinkle enamel. The Durant Manufactur- 
ing Co., 1962 N. Buffum St., Milwaukee 1, Wis. 


COLORED PLASTICS COATINGS 


Acrylic resin base plastics (Krylon No. 200) provide 
a colored surface resistant to fading, discoloration and 
industrial fumes. Applied by spray, dip or brush and air 
dried; drying time has been increased to allow the finish 
to flow. Colors are white, machine gray and clear. Con- 
tains a high solid content. Special thinner is also avail- 
able. Foster & Kester Co., Inc., 2601 N. Broad St., Phila- 
delphia 32. 


CORROSION RESISTANT FINISH 

Chromate-type finish for coating surfaces to prevent 
corrosion or to aid painting of zinc, cadmium, copper, 
brass, bronze and aluminum. Iridite No. 8 produces a 
yellow finish in its original reaction. However, the color 
can be varied by changing the concentration of the op- 
erating solution, by, incorporating a bleaching step to 
obtain a clear bluish bright finish or by combining both 
processes. Concentrate may be operated at dilutions as high 
as 1 to 50 with water. Allied Research Products, Inc., 4004 
E. Monument St., Baltimore, Md. 


TUNGSTEN CARBIDE DIES 


Electrical parts and precision stampings may be made 
economically with tungsten carbide dies made to customers 
specifications; although higher in cost than steel dies, life 








expectancy is 20 to 60 times greater according to mant- 
facturer. Die shown, used for producing plunger lamina- 
tions from 0.025 in. thick steel, can be resharpened up to 
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every time! 






WELL 


One switch cuts off motor when cover is raised, 


another controls water level, the third causes 


shut-down in case of an unbalanced load. 


MINNEAPOLIS- HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4466 Wayne Ave., Philadelphia 44, Pa. 


Branch offices in 73 principal cities of the 
United States, Canada and throughout the world 


WHEN YOU WANT 
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@ POSITIVE ACTION 


‘ie MAKERS of the all-new Maytag Automatic Washer 
turned to Minneapolis-Honeywell for the mercury switches 
needed for three important operations in their radically 
different product. And each one is relied upon to deliver 
dependable on-off contact . . . positive action every time! 


This application may suggest a way in which you can 
reduce costs and improve performance of your product. 
Honeywell Mercury Switches are tiny and compact . . . are 
adaptable to unusual mountings. They operate at low 
angles... have no moving parts...are sealed against 
dust, gas and corrosion. 


Honeywell Mercury Switches give you greater latitude in 
product design ... and greater operating efficiency. Send 
for New Catalog 1343 for detailed information. 
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@ CONTACT CAPACITY SPECIFY THE HONE 


@ LONGER LIFE 
@ WIDE SELECTION 


MERCURY 


A lercury Siuitches 
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Two Ways to Keep Winter 

Out of Your Plant 


. ! I ’ asy as that to 
1. Heat at the snap te ee with CE CONVEC- 


laces ; 
heat those out-of-the-way P h s, repair shops, 
| for ware ouses, : 
_— al many other locations a 
watchmen’s houses, Sturdily built an 


i i lant. I 
— — ew oui. Available in forced- 
or natural-convection tyPeS» floor- 


or wall-mounted. Prices from $23- 


2. Protect pipes and valves por 
freezing, melt ice from eaves ; 
downspouts,protectsprinklersyster! > 


war valv n pi ines arryin 
arm al es a d pe 1 Cc g 
° ° n 

viscous mater ial you ca do all 


sily, inexpensively 
HEATING CABLE. Merely 0 
around pipes OF lay on sur wie 
Ready assemblies to meet — 
of applications— lug in any I = 
920-volt circuit. Price, $-17 Per ‘ 


FOR COMPLETE SPORMATION, 
send for Bulletins GEA-2592, 


Dept., 
39, GED-650. Apparatus 
+s Electric, Schenectady 5+ N.Y. 






























G-E Heating cable 
keeps pipes from 
freezing. 


New 
Hydro-Sheave Drive 
takes the 


RGU 


You can take the jerks out of starting with the new 
Twin Disc Hydro-Sheave Drive . . . prevent damaging 
overload stalling and get smooth acceleration from your 
34 to 25 hp motors or engines. The new Hydro-Sheave 
package includes a Twin Disc small aluminum hydraulic 
coupling, shaft, sleeve and sheave hub. It’s available 
in 5 different sizes, designed especially for use with 
Worthington QD Sheaves. Write for Bulletin 145-A. 
Twin Disc CLuTCH COMPANY, Racine, Wisconsin 
(Hydraulic Division, 
Rockford, Illinois). 
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HYDRO-SHEAVE ORIVES 


* Rockford, Ilinoi 





300 times and averages one million hits per shar 
The Crescent Tool and Die Co., 1780 Southfie 
Lincoln Park 25, Mich. 


Pening, 
Id Rd, 


DIRECT POSITIVE FILM 
May; be handled in normal room light and produces 
positive copy direct from a positive original drawing a 
out a negative step. Film provides good print-back speeds 





because of its translucent support. Good restoring power 
of silver sensitized emulsion enables worn, stained or faded 
drawings to be restored without retracing. It may be 
printed with the emulsion toward the face of the drawing 
to produce a reverse-reading positive which can be viewed 
from the back to become right-reading. Film has a matte 
surface on both sides permitting additions in ink or pencil, 
Erasures may be made with standard two-solution erad- 
icator. Film is supplied in 30- and 100-ft rolls with 24 
30, 36, 42 and 44 in. widths. Eastman Kodak Co., Roch- 
ester 4, N. Y. 


PREFORMED SOLDER 


Rings, pellets, washers, 
unusual shapes and sizes to 
specifications are supplied 


for use where continuous 
and repetitious soldering is 
performed. Uniform results 
are possible by supplying 
the same amount of solder 
and flux on every unit 
soldered. Waste is elimi- 
nated and production time is decreased. The Kester Solder 
Co., 4209 Wrightwood Ave., Chicago 39. 
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Laboratory and Engineering 
Caulip ment ccc 


D-C TACHOMETER GENERATOR 


Accurate speed measurement of such equipment as roll- 
ing mill machinery, mine hoists, crushing and ship equip- 
ment, wire-forming machines and paper-mill drives is ac- 
complished with this tachometer generator. Generator is 
enclosed and features rubber-mounted ball bearings and an 
alnico permanent-magnet field—no separate excitation re- 
quired. End play has been preloaded to 100 Ib to counteract 
end thrust of large machines, Sufficient power is produced 
for control purposes and simultaneous operation of an in- 
strument. Made with a cast steel base, generator may be 
mounted either horizontally or vertically and operates in 
either direction. Models available with speed ranges of 
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LITERATU RE ... Yours for the Asking 





Clip card on dotted line—fill in and mail. Only those requests will be processed that 
originate with readers of record or their associates to whom issues may have been routed. 


1, FRACTIONAL HP MOTORS 

Split-phase capacitor-start polyphase 
and d-c motors in fractional horsepower 
ratings from 1/20 to 1 hp are discussed in 
this 16-page booklet (GEA-5174). Special 
pes for limited applications are also in- 
dluded. Ratings and mountings are listed 
in tabular form. General Electric Co. 


2, GENERAL PLASTICS CATALOG 

Complete data on all plastics molding 
materials and related chemicals in manu- 
facturer’s line is included in 144 pages of 
the 28th edition of this general catalog. 
Research, technical counsel and service, 
industries served, description of products, 
useful information, data and tables are 
presented in a systematic form. Trade 
name, technical name, molecular weight, 
formula, standard form, specifications, 
uses, containers and shipping classifica- 
tions are listed for each type. Monsanto 
Chemical Co. 


3. INDUSTRIAL ELECTRIC HEATERS 


Standard basic heating elements—strips, 
rings, tubulars and cartridges—with wide 
range in wattage, voltage and sheath ma- 
terial as well as selection and application 
data are listed in 50-page catalog (No. 
50). Complete assembled heating equip- 
ment, thermostats and accessory equipment 
are also included. Edwin L. Wiegand Co. 


4, V-BELTS AND V-PULLEYS 


Inclusive data for standard V-belts and 
V-pulleys are included in this 16-page 
catalog. Listed are: Thorobred, cog, OHS 
and steel cable belts for single and mul- 
tiple drive; A, B and C pulleys with 1 to 
6 grooves; fhp belts in standard and oil- 
proof types; single and double-grooved 
bored to size pulleys; and variable-pitch 
pulleys. The Dayton Rubber Co. 


5. INDUSTRIAL AND GENERAL 
PURPOSE RELAYS 


Catalog (D-20A) illustrates and de- 
scribes various types of relays in stock, 
giving contact ratings, coil specifications, 
sizes and other helpful data on a-c and d-c 
units. Includes sensitive, midget metal- 
base, heavy duty midget, midget magnetic, 
heavy duty power relays, thermal time- 
delay and motor-driven time-delay relays; 
general information on function and con- 
struction. Ward Leonard Electric Co. 


6. VIBRATION CONTROL 

Cork and rubber mounting and damper 
material data is published in four-page 
bulletin (ER-701). Typical applications 
are shown. The Korfund Co., Inc. 


7. INSTRUMENT POTENTIOMETERS 


Helical-wound precision potentiometers 
are discussed in this 12-page bulletin (No. 


104-A). General specifications and stock 
values are listed on the seven models. The 
Helipot Corp. 


8. FORMED ALUMINUM SHAPES 

Loose-leaf catalog (No. 44-01) lists line 
of rolled shapes produced on order from 
stock dies. Presented in handbook form, 
data includes shape numbers, dimensions, 
developed width and weight per foot. 
Available dimension range: gage, 0.008 to 
0.125 in.; width 0.250 to 37 in.; length, 
3 to 24 ft. Reynolds Metals Co. 


9. BALL AND ROLLER BEARINGS 


Construction details, weights, load rat- 
ings, dimensions, selection, application and 
interchangeability data for manufacturer’s 
line of ball and roller bearings are in- 
cluded in this 112-page detailed catalog 
and engineering data book (No. 2550). 
Link-Belt Co. 


10. SHIMS, LOCKNUTS, STAMPINGS 
Eight-page booklet lists manufacturer’s 
facilities for producing laminated shims 


and small flat stampings to customer’s 
specifications; and line of locknut sizes 
ranging from No. 8 up in NC or NF 
threads. Standard brass and steel stock 
for shims range from 0.006 to 0.126 in. 
with all or half of total shim thickness 
composed of laminations 0.002 or 0.003 
in. thick. Laminated Shim Co., Inc. 


11. VARIABLE-SPEED DRIVES 


Illustrated 38-page catalog (M-499) 
describes principle of operation (variable- 
pitch sheaves), ratings, specifications and 
data of variable-speed drives that are 
powered by standard NEMA motors. 
Drives range from % to 20 hp; speed 
variations are from 2:1 to 6:1 with cor- 
responding speeds. Reeves Pulley Co. 


12. POWER CABLE 

New type of heavy-duty high-amperage 
cable is described in this 24-page catalog 
and data book (AVC cable). Cable ranges 
in rating from 600 to 5000 volts. Complete 
electrical and engineering data are in- 
cluded. Rockbestos Products Corp. 
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13. SINGLE, POLYPHASE MOTORS 


Catalog sheet (Form 845) lists line of 
motors from % to 400 hp. Types listed 
are: squirrel. cage induction, enclosed, 
splashproof, totally enclosed fan-cooled, 
explosion proof and slip ring polyphase 
motors; repulsion start, capacitor, split- 
phase and gearmotors in single phase. 
Direct current motors in the shunt, series 
or compound wound types are also in- 
cluded. Century Electric Co. 


14. FASTENERS 


Manual (28 pages) has descriptive and 
engineering data on blind rivets, anchor 
nuts, panel fasteners and door retaining 
rings. Applications include metal, wood 
and plastics. South Chester Corp. 


15. SELENIUM RECTIFIERS 


Six-page brochure (C-349-848) contains 
operating characteristics, applications, cir- 
cuit diagrams and design data on stand- 
ard line of full-wave, single-wave and 
bridge rectifiers. Cells range from 2 volts 
at 150 ma to 5000 volts at 10,00 amp. In- 
ternational Rectifier Corp. 


16. SPOT WELDING FASTENERS 
AND FITTINGS 
Applications of fasteners and fittings for 
projection welding are described and illus- 
trated in this four-page bulletin No. 496. 


ELECTRICAL MANUFACTURING 
THE GAGE PUBLISHING COMPANY :— 


Bolts, knobs, pins, handles, lugs, brackets, 
nuts and screws are included. The Ohio 
Nut & Bolt Co. 


17. NON-FERROUS ALLOYS 


With an unusually good approach for 
the designer who specifies materials, this 
44-page handbook contains advantages, 
applications, composition, forms, proper- 
ties and manufacturing limits of phosphor 
bronze, nickel silver, cupro nickel, beryl- 
lium copper and other special alloys. 
Special section deals with heat treatment 
of beryllium copper; useful information 
on temper, gages, tolerances, weights of 
sheet rod and wire are included. River- 
side Metal Co. 


18. VACUUM PUMPS 


Catalog and data book, including speci- 
fications and applications, describes com- 
plete line of vacuum pumps. Vacuum data 
and engineering information in charts, 
graphs and tables form a reference for 
vacuum work. F. J. Stokes Machine Co. 


19. V-BELTS AND V-SHEAVES 


Interchangeable hub cast-iron sheaves 
for “A” and “B” section belts from %4 to 
10 hp and ratios up to 7:1 are described in 
this seven-page catalog (Section 40). Line 
of belts also are included. Catalog section 
No. 000 lists stock sizes of V-belt cast iron 


DECEMBER, 1949 
Do not use after January 31, 1950 


Please have manufacturers send literature bearing numbers 


sheaves and belts in lar i 
Worth Steel & Machinery Cy, oe Por 


20. TUBE-TYPE RECTIFIERS 
Single-phase tube-type Power recti 

in d-c output capacities from 115 to 3 . 
watts for industrial applications . 
scribed in this eight-page tenting ~ 
200). Applications, cop = 
ciency, regulation, circuit employed i 
performance curves are given, — 
Engineering Co, Ja 


21. AIR VALVES 


Twelve-page bulletin AV100 gives 
plete information on manufacturer's ss 
2-, 3- and 4-way bellows-type valves fe 
remote control of standard air cylinde ; 
Valves are suitable for use with air “a 
sures up to 200 psi and temperatures Up to 
120 F. The Bellows Co. 


22. TUBING & SLEEVING 


Four-page brochure (BH 649) describes 
a new type of tubing with Fiberglas base 
Available in five colors; sizes range fron 
No. 20 to $% in. in 36 in. lengths and 500 
ft coils. Bentley, Harris Mfg. Co, 


23. BEARING BRONZE 


Stock list (4 pages) shows weight and 
dimensions of over 750 sizes of cored and 
solid bearing bronze bar stock up to 10 
in. OD. Includes information about fric. 
tional properties. Bearium Metals Corp, 


24. ELECTRICAL INSTRUMENTS 


Well designed 50-page catalog (No. 
16) lists manufacturer’s complete line of 
electrical measuring instruments and 
gives a brief description of the type 


Cindi as circled on this card. 
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movement used. A-c, d-c, rectifier and 
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25. HEAVY-DUTY CONNECTORS 


High-voltage high-current connectors 
are listed in this 48-page catalog (Porto 
System). All pertinent data on sizes, rat- 
ings, construction, of single to multiprong 
receptacles and plugs are included. W. 
F. Hessel Co., Inc. 


26. APPLIANCE SWITCHES 

Toggle switches for flush or one-hole 
mounting of the quick or slow-make-and- 
break types, pushbutton, door operated, 
and electrical specialties for a-c or d+ 
service are described in this 13-page 
booklet. Dimensional, construction and 
electrical data are included. Cutler-Ham- 
mer, Inc. 


27. PRELUBRICATED BEARINGS 


Explanation of advantages of prelubri- 
cated bearings in manufacturers line of 
motors is presented in this 16-page booklet 
(B-4378). Several case histories are given. 
Westinghouse Electric Corp. 
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for a giant’s job! 
ELECTRICAL CONTACTS ARE NOT MERE HARD- 


WARE, BUT PRECISION DEVICES MADE FOR 
VITALLY IMPORTANT FUNCTIONS. 


Did you ever stop to realize that practically every watt of generated power passes 
through electrical contacts at least once, usually many times? And that each point 
of contact is a point of control? And a source of potential failure? 

The successful performance of thousands of devices, accepted as commonplace— 
automobiles, refrigerators, washing machines, relays, circuit breakers, motor con- 
trols, industrial switchgear—is a tribute to the design engineers who overlooked no 
detail in their conception. It is a tribute, too, to Fansteel metallurgists and engineers 
who work with these men, contributing ideas, conducting extended tests, some- 
times developing and supplying new metal combinations. 

Electrical contacts custom-designed and custom-built for your product cost you 
no more—sometimes considerably less. Consult Fansteel for contacts and complete 

11305 contact assemblies. Fansteel Metallurgical Corporation, North Chicago, Illinois. 


Fansteel 
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OIL BURNER 
IGNITION 
TRANSFORMERS 

A “quality line” designed 
and built to high perform- 
ance standards and to func- 
tion trouble-free, noise- 
free and interference-free 
for the life of the install- 
ation. 


ACME ELECTRIC 
makes TRANSFORMERS 


TO * INCREASE VOLTAGE 
° DECREASE VOLTAGE 
* ADJUST VOLTAGE 


ate 


voltage seauction to 6, 12, 18, 





LUMINOUS TUBE 
TRANSFORMERS 


For neon sign and appli- 
cations where 2000 to 
15000 volts are required. 
Available in core and coil 
(open type), semi-en- 
closed and fully enclosed 
types in a variety of de- 
signs to meet installation 
needs. 





BELL RINGING. CHIME 
SIGNALING AND CONTROL 
TRANSFORMERS 


other below normal line 


voltage, Acme Electric builds 
transformers that will provide the 
performance you want. 


VOLTAGE 
ADJUSTORS 


For adjusting voltage from 
below or above normal to 
exact voltage required by 
appliance. Also for the 
control of speed, light out- 
put and other applications 
thru the regulation of 
voltage output. Write for 
bulletin. 



















100—1450, 100—2500, and 100—5000 rpm, Equipped : 
a cast-iron water-proof conduit box. General Electric Co. 
Apparatus Dept., Schenectady 5, N. Y. ms 


SMALL MULTIMETER 


Volt-ohm-mil-amp meter 
(Model 666-R) _ has self-con- 
tained resistance ranges from 
0-3000 ohms (0.5-ohm low read- 
ing) to 3 megohms; 10 a-c, d-c 
voltage ranges up to 5000 volts; 
three d-c current ranges up to 1 
amp. Enclosed selector switch 
keeps dirt out; retains contact 
alignment. Meter has unit con- 
struction and batteries are easily 
replaced. Size: 346 x 5% x 2%e 
in. The Triplett Electrical In- 
strument Co., Bluffton, Ohio. 





ELECTRONIC CHRONOSCOPE 


Reads time directly over a range from 10 microseconds 
to 1 sec permitting the measurement of operating times 
from relays to photographic shutters and from radars to 
thyratrons. Operating on the charged capacitor principle, 
the percentage of charge lost is determined by a self. 
balancing potentiometer and is indicated by a mechanical 
pointer on a 5 in. clock face calibrated in units of time. 
Time intervals may be presented mechanically—by short- 
or open-circuiting the input terminals for the duration 





vi time: or electrically Dy impressing from 6 to 120 volts 
across the input terminals for the duration of time. Controls 
consist of ain off-on switch; a range switch to select one 
of the four time ranges; an input switch to permit pre- 
sentation of time in the form of a voltage pulse, a short 
or open circuit; a reset switch to return the pointer to 
zero. Manufacturer claims 1 per cent accuracy. Power: 
117 volts, 50 or 60 cycles, 120 watts. Dimensions: 10% x 
21% x i3% in. Finished in black wrinkle enamel. Americaa 
Chronoscope Corp., 316 W. First St., Mt. Vernon, N. Y. 


D-C AMPLIFIER AND MILLIVOLTMETER 
Equipped with variable input and output circuits as 
well as adjustable gain or feedback, d-c amplifier and 
vacuum tube millivoltmeter uses a 120 vycle d-c .mod- 
ulator which converts incoming d-c voltages into a caf- 











Permanent Mold Gray Iron Castings 


Uniform structure throughout the 
casting 

Freedom from growth and 
segregation 

Good tensile strength 

Ability to take high surface finish 
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Eaton Foundry Division aorta bolas can Ee 


be glad to abet kt the application or: 3 iton 
Permanent Mold Gray Iron (¢ astings to your 
product. Send for the illustrated booklet, “A 
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Two Ways to Keep Winter 
ny Qut of Your Plant 


to 
switch! It’s easy ® as that « “ 


N Vv LC “C- 

out-of-the-way places with G-b col wm 
7 HEA S. Ideal for warehouses, repair shops, 
ae 4 nd many other locations not 
lee slant. Sturdily built and 
a ee seal. Available in forced- 
- ‘camel convection tyPes, floor- 
or wall- mounted. Prices from $23- 


1. Heat at the snap of a 


watchmen’ 
» applied by 


9. Protect pipes and valves o- 
freezing, melt ice from eae 
downspouts, protect sprink ersy on 
warm valves and pipe lines ca 


viscous material—you os 
these easily, inexpe nsively wi 


HEATING CABLE. Merely — 
around pipes oF lay on - _ 
Ready asse ~mblies to meet _ e wt 
of applications plug in any ! ato 
220-volt circuit. Price, $-17 Pet 


FOR COMPLETE INFORM —_— 
send for Bulletins GEA-2592, os 
3539, GED-650. Apparatus py 
General Electric, Schenectady 5,N 
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£77 New 
Hydro-Sheave 7 
takes the’ 
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You can take the jerks out of starting with the new 
Twin Disc Hydro-Sheave Drive . . . prevent damaging 
overload stalling and get smooth acceleration from your 
34 to 25 hp motors or engines. The new Hydro-Sheave 
package includes a Twin Disc small aluminum hydraulic 
coupling, shaft, sleeve and sheave hub. It’s available 
in 5 different sizes, designed especially for use with 
Worthington QD Sheaves. Write for Bulletin 145-A. 
Twin Disc CLutcH Company, Racine, Wisconsin 
(Hydraulic Division, 
Rockford, Illinois). 
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TWIN DISC CLUTCH COMPANY © Hydraulic Division * Rockford, Illinois 
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May be handled in normal room light and produces a 
positive copy direct from a positive original drawing with- 
out a negative step. Film provides good print-back speeds 





because of its transivcent support. Good restoring power 
of silver sensitized emulsion enables worn, stained or faded 
drawings to be restored without retracing. It may be 
printed with the emulsion toward the face of the drawing 
to produce a reverse-reading positive which can be viewed 
from the back to become right-reading. Film has a matte 
surface on beth sides pernvtting additions in ink or pencil. 
measures may be made with standard two-solution erad- 
icator. Film is supplied in 30- and 100-ft rolls with 2+, 
30, 36, 42 and 44 #m Widths. Lastman Kodak Co., Roch- 
ester 4, ae - 


PREFORMED SOLDER 


Rings, pellets, washers, 
unusual shapes and sizes to 
specifications are supplied 
for use where continuous 
and repetitious soldering is 
performed. Uniform results 
are possible by supplying 
the same amount of solder 
and flux on every unit 
soldered. Waste is elimi- 
nated and production time is decreased. The Kester Solder 
Co., 4209 Wrightwood Ave., Chicago 39. 








Laboratory and Engineering 
Equipment 





D-C TACHOMETER GENERATOR 


Accurate speed measurement of such equipment as roll- 
ing mill machinery, mine hoists, crushing and ship equip- 
ment, wire-forming machines and paper-mill drives is ac- 
complished with this tachometer generator. Generator is 
enclosed and features rubber-mounted ball bearings and an 
alnico permanent-magnet field—no separate excitation re- 
quired. End play has been preloaded to 100 Ib to counteract 
end thrust of large machines. Sufficient power is produced 
for control purposes and simultaneous operation of an in- 
strument. Made with a cast steel base, generator may be 
mounted either horizontally or vertically and operates in 
either direction. Models available with speed ranges of 
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ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 
METALS: TANTALUM, TUNGSTEN 
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COPPER BASE ALLOYS 
RESISTANCE WELDING 
MATERIALS 
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for a giant’s job! 


ELECTRICAL CONTACTS ARE NOT MERE HARD- 
WARE, BUT PRECISION DEVICES MADE FOR 
VITALLY IMPORTANT FUNCTIONS. 


Did you ever stop to realize that practically every watt of generated power passes 
through electrical contacts at least once, usually many times? And that each point 
of contact is a point of control? And a source of potential failure? 

The successful performance of thousands of devices, accepted as commonplace— 
automobiles, refrigerators, washing machines, relays, circuit breakers, motor con- 
trols, industrial switchgear—is a tribute to the design engineers who overlooked no 
detail in their conception. It is a tribute, too, to Fansteel metallurgists and engineers 
who work with these men, contributing ideas, conducting extended tests, some- 
times developing and supplying new metal combinations. 

Electrical contacts custom-designed and custom-built for your product cost you 
no more—sometimes considerably less. Consult Fansteel for contacts and complete 
contact assemblies. Fansteel Metallurgical Corporation, North Chicago, Illinois. 
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OIL BURNER 
IGNITION 
TRANSFORMERS 


A “quality line” designed 
and built to high perform- 
ance standards and to func- 
tion trouble-free, noise- 
free and interference-free 
for the life of the install- 
ation. 


ACME ELECTRIC 
makes TRANSFORMERS 


TO * INCREASE VOLTAGE 
° DECREASE VOLTAGE 
* ADJUST VOLTAGE 













LUMINOUS TUBE 
TRANSFORMERS 


For neon sign and appli- 
cations where 2000 to 
15000 volts are required. 
Available in core and coil 
(open type), semi-en- 
closed and fully enclosed 
types in a variety of de- 
signs to meet installation 
needs. 





BELL RINGING, CHIME 
SIGNALING AND CONTROL 


TRANSFORMERS 


For voltage reduction to 6, 12, 18, 
24 or other below normal line 
voltage, Acme Electric builds 
transformers that will provide the 
performance you want. 


VOLTAGE 
ADJUSTORS 


For adjusting voltage from 
below or above normal to 
exact voltage required by 
appliance. Also for the 
control of speed, light out- 
put and other applications 
thru the regulation of 
voltage output. Write for 
bulletin. 


ACME ELECTRIC CORPORATION 


CUBA, N. Y. 


3512 WATER ST. 
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100—1450, 100—2500, and 100—5000 rpm. Equipped with 
a cast-iron water-proof conduit box. General Electric Co., 
Apparatus Dept., Schenectady 5, N. Y. 


SMALL MULTIMETER 


Volt-ohm-mil-amp meter & 
(Model 666-R) has self-con- 
tained resistance ranges from 
0-3000 ohms (0.5-ohm low read- 
ing) to 3 megohms; 10 a-c, d-c 
voltage ranges up to 5000 volts; 
three d-c current ranges up to 1 
amp. Enclosed selector switch 
keeps dirt out; retains contact 
alignment. Meter has unit con- 
struction and batteries are easily 
replaced. Size: 346 x 5% x 2%e 
in. The Triplett Electrical In- 
strument Co., Bluffton, Ohio. 





ELECTRONIC CHRONOSCOPE 


Reads time directly over a range from 10 microseconds 
to 1 sec permitting the measurement of operating times 
from relays to photographic shutters and from radars to 
thyratrons. Operating on the charged capacitor principle, 
the percentage of charge lost is determined by a self- 
balancing potentiometer and is indicated by a mechanical 
pointer on a 5 in. clock face calibrated in units of time. 
Time intervals may be presented mechanically—by short- 
or open-circuiting the input terminals for the duration 





of time; or electrically—by impressing from 6 to 120 volts 
across the input terminals for the duration of time. Controls 
consist of an off-on switch; a range switch to select one 
of the four time ranges; an input switch to permit pre- 
sentation of time in the form of a voltage pulse, a short 
or open circuit; a reset switch to return the pointer to 
zero. Manufacturer claims 1 per cent accuracy. Power: 
117 volts, 50 or 60 cycles, 120 watts. Dimensions: 105% x 
21% x 13% in. Finished in black wrinkle enamel. American 
Chronoscope Corp., 316 W. First St., Mt. Vernon, N. Y. 


D-C AMPLIFIER AND MILLIVOLTMETER 


Equipped with variable input and output circuits as 
well as adjustable gain or feedback, d-c amplifier and 
vacuum tube millivoltmeter uses a 120 cycle d-c mod- 
ulator which converts incoming d-c voltages into a car- 
rier signal that is amplified, rectified and metered. Ac- 
cording to manufacturer, amplifier has sufficient gain to 
drive the instrument to the limit of permissible modulator 
noise, hum pickup and tube noise. With a sensitive ex- 
ternal output meter such as a 200-microampere gal- 
vanometer, this limit will be reached with 1 mv full-scale 
input if the gain is turned up full. Other characteristics: 
6 megohms input impedance directly, 16 and 60 with multi- 
plier ; input range, 0.05 mv to 1000 volts, and 10—1! to 10-4 
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Permanent Mold Gray Iron Castings 


OTT dues eMail mils 
casting 

Freedom from growth and 
segregation Permanent Mold Gray Iron Castings to your 

Good tensile strength product. Send for the illustrated booklet, “A 

Ability to take high surface finish Quick Picture of the Eaton Permanent Mold 

Free machinability Process for Producing Gray Iron Castings.” 
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COTO-COIL WINDINGS 
KEEP COSTS DOWN 


For over 30 years COTO-COIL windings have 
been developed to meet specific requirements 
. . . to function perfectly . . . to give you the 
best for the least . . . the winning point. Send 
us your specifications and let us quote. We can 
prove our point. 


BOBBINS 
ACETATE INTERLEAVE (Coalesced) 


ns PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 


UNIVERSAL SINGLE OR 
MULTI-PIE CROSS WOUND 





160 








amp; power supply, 115 volt 60 cycle a-c; dimensions, 
15 x 9 x 7 in. Millivac Instruments, P.O. Box 3027, 
New Haven, Conn. 


TWO-VARIABLE RECORDER 


Relationship between two variables showing one as the 
function of another is automatically recorded by two meas- 
uring circuits. Pen travel (X axis) is controlled by an 
electronic circuit and a similar circuit controls chart paper 
drive (Y axis) and makes it reversible. Hysteresis loops, 
temperature vs temperature difference, and stress vs strain 
are a few of the curves that can be drawn. Pen takes only 
3 sec for full deflection of 9% in. Full chart travel is 
10 in. and requires 4 sec. Standard minimum input volt- 
age for full travel of X-coordinate is 2.5 mv while Y-co- 
ordinate requires a minimum of 10 mv for full travel. 
Leeds & Northrup Co., 4934 Stenton Ave., Philadelphia 44. 


OSCILLOSCOPE 


Five-inch oscilloscope has 
vertical amplifier response to 
1 mc and a sensitivity of 0.15 
rms volts per in.; horizontal 
amplifier covers from two 
cycles to 500 ke. Direct con- 
nection to deflection plates, 
Z-axis input and a sweep fre- 
quency to 50 ke are other 
characteristics. Oscilloscope is 
cased in a hammertone gray 
cabinet. Transvision, Inc., New 
Rochelle, N. Y. 





IMPEDANCE BRIDGE 


Low-frequency impedance bridge (Type 916-AL) is a 
modification of company’s high frequency design. Range 
of instrument is from 50 ke to 5 mc; however, it can be 
used as low as 15 ke. Bridge reads directly in resistance 
at all frequencies and directly in reactance at 100 ke. 





For other frequencies reactance readings are divided by 
frequency in hundreds of kilocycles. Resistance range is 
0-1000 ohms; reactance range at 100 kc is 11,000 ohms. 
General Radio Co., 275 Massachusetts Ave., Cambridge 
39, Mass. 


RECORDING OSCILLOGRAPH 


For visual indications or for taking oscillograms of cur- 
rent and voltage phenomena, oscillograph is equipped with 
two elements and has a galvanometer with bifilar suspen- 
sion which produces a high-flux density in the gap. Film 
pack for processing one or more records before complete 
set of negatives has been exposed is supplied. Special 
film holder for Polaroid-Land film can also be furnished. 
General Electric Co., Apparatus Dept., Schenectady 5. 
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Universal motor parts widely 
used in small portable elec- 
tric tools, sewing machines, 
and hand vacuum cleaners. 





Series universal motor parts 
for such applications as 
portable business machines 
and many types of hovse- 
hold appliances. 





Compensated series univer- 


motor ports used in 


many types of heavy-duty 
industrial applications. 
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Series motor parts used for 
such applications as house- 
hold appliances and light- 
duty portable tools. 


1949 








Instead of a Standard 
_ Frame Motor 
"(Can Result in up to 


6 ADVANTAGES... 


ee 





As you explore the various possibilities of 
reducing costs, improving your product, or 
both, it will pay to look into the advantages 

of a Lamb Electric special application motor. 


j 


THEY'RE TEAMING UP 


A Lamb Electric Motor — engineered for the 
exact requirements of your application — 


will provide: 


IN THE 


HE MOTOR. 


1. Reduced cost, weight, space. 


2. Exact mechanical and electrical characteristics. 


3. Thorough dependability. 
4. Better performance. 
5. Improved eye-appeal. 
6. Compactness, less weight. 


Our experience in designing and building 
motors for over three thousand different 
applications is available to help you obtain 

these results. The Lamb Electric Company, 
Kent, Ohio. 







Base-mounted, 
explosion - proof 
aircraft geared 
fuel transfer pump 
motor. 


Universal motor 
used for commer- 
cial vacuum 
cleaners, wheel balanc- 
ers, air compressors, etc. 


WITH AMERICA’S 





tet 





Aircraft hydraulic pump mo- 
tor with maximum eviput, 
minimum weight. Adaptable 
to many heavy-duty indvs- 
trial applications. 
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FINGERTIP 
~ SPEED 
CONTROL 






TACHOMETER 
PROPORTIONING 


TENSION OR 
POSITION CONTROL 


MOTOR INTEGRATORS 
BI-DIRECTIONAL 
DYNAMIC BRAKING 

* SERVO CONTROL 


products co 
4 Godwin Ave. 


SACUAme IM ev dT 
COLD HEADING WIRE 


Yellow Brass 
Cartridge Brass 
MTU eM Eee 
te RS) 
Phosphor Bronze 
Nickel Silver 
are 


Address inquiries to: 
aah 
BRASS COMPANY 
Waterbury 20, Conn. 
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INDUSTRY 


W. C. Broekhuysen, who for some years has been chief 
electrical engineer for the American Machine and Foundry 
Co., has recently become affiliated with G-V Controls, Inc., 
East Orange, N. J. 





J. M. Stein, formerly of the Motor Engineering De- 
partment, Westinghouse Electric Corp., has been trans- 
ferred to the General Engineering Dept. of the Atomic 
Power Div., Pittsburgh, Pa. 


Leslie J. Carson recently was appointed chief engineer 
of the Caldwell Div. of the Link Belt Co., Chicago. 


Paul Becker has been appointed manager of the new 
Electric Auto-Lite wire and cable plant in Hazleton, Pa. 
Mr. Becker has previously been with General Cable Corp.., 
Anaconda Wire and Cable Co., Noma Electric Corp. and 
the Plastic Wire and Cable Corp. 





W. F. King 


Paul Becker 


W. F. King, co-inventor of Allis-Chalmers hydrogen seal 
for hydrogen cooled turbo-generators, has been named as- 
sistant engineer in charge of mechanical design of the 
motor and generator section of Allis-Chalmers Mfg. Co.. 
Milwaukee, Wis. 


Walter B. Wigton, formerly electrical engineer of the 
Cincinnati Planer Co., is now chief electrical engineer of 
the Giddings & Lewis Machine Tool Co., Fond du Lac, 
Wis., which recently acquired the Cincinnati firm. J. J. 
Rock continues as electrical engineer at Giddings & Lewis 
plant. R. MeVitie will handle electrical problems of the 
Cincinnati Planer Co., but will be located at Fond du Lac. 
Mr. Wigton is chairman of the Electrical Problems Com- 
mittee of the National Machine Tool Builders’ Association. 


A. E. Bennett, former electronics consultant with the 
Air Force and recently chief engineer at Hoffman Radio 
Corp., is now chief engineer and general manager of Audio- 
graph Co., San Carlos, Calif. 


James Bonelli is now plant superintendent of Air King 
Products, Inc., Brooklyn, N. Y., manufacturers of radios. 
wire recorders and television receivers. 


E. J. de Ridder, prominent European engineer, recently 
became a member of Reynolds Metals Co. staff of Tech- 


nical Service Engineers in Louisville, Ky. 


Erling G. Fossum has been appointed general manager 
of radio and television division, Stewart-Warner Corp., 
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In Shipping 
' Containers: -- 


od 


WS ia 


BETTER BOXES THROUGH 
CONTINUING RESEARCH 
AND QUALITY CONTROL. 





..and you get protection-plus when you ship your product in Gaylord 
Boxes. The reserve strength built into Gaylord Boxes provides that 
extra margin of safety which is responsible for lowering damage 
claims and assuring factory-fresh delivery of your product. 


There’s a Gaylord sales office near you with a representative 
who will cooperate with you in solving your packaging 
problems. Call him. 


GAYLORD CONTAINER CORPORATION General Offices: ST. LOUIS 


Corrugated and Solid Fibre Boxes @ New York « Chicago + San Francisco « Atlanta « New Orleans « Jersey City + Seattle 
2 Detroit +» Indianapolis « Houston + Los Angeles « Oakland « Minneapolis « Jacksonville 

Folding Cartons @ Columbus « Fort Worth « Tampa « Cincinnati + Dallas » Des Moines « Oklahoma 

Kraft Grocery Bags and Sacks @ City + Greenville + Portland + St. Louis « San Antonio « Memphis « Kansas Ci(y 
Bogalusa « Milwaukee « Chattanooga + Weslaco «+ New Haven «+ Appleton 
Hickory + Greensboro + Sumter + Jackson « Miami « Omaha «+ Mobile 


221 Kraft Paper and Specialties ® 
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For Clips, Springs, Contacts, 


Washers, Diaphragms, etc. 


Specify Waterbury Phosphor Bronze for those prod- 
uct parts that require resilience, high tensile strength, 
corrosion resistance and low-cost stamping or form- 
ing. 

Available in sheets and rolls in all standard sizes. 
Waterbury metallurgists will be glad to consult with 
you on your application problems. 

PHOSPHOR BRONZE — NICKEL SILVER 
SHEETS AND ROLLS 


WATERBURY ROLLING MILLS, INC. 
WATERBURY, CONN. New York Office: 350 Madison Ave. 


LAV 










LURE TTT 
Ea 


Fo: more than 


70 years 
we have specialized 
in the mass production 
of custom-designed tech- 


nical ceramic components 


Details on request. 





D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 
, D. G. Wilson, 749 Crescent Bivd., Glen Ellyn, ill. « CLEVELAND, F. W. Lutner, 
ENGLAND, 


CHICAGO, 
5713 Euclid Ave., « NEW , P.O. Box 196, Needham, Mass., e NEW YORK 10, 
R. S. Chwistie & Co., 175 Fifth Ave., « PHILADELPHIA 8, 401 North 


Associated industries, 
Brood St., e LOS ANGELES, Electrica! Manufacturers Supply Co., 4116 Avalon Boulevard 
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Chicago. Mr. Fossum will be responsible for all phases 
of engineering, production and marketing of radio, tele- 
vision and other electronic products. 


Mark Gardner has been elected president of International 
Derrick & Equipment Co., Cleveland. 


Dr. Nicol H. Smith has been appointed director of re- 
search operations of the Franklin Institute Laboratories 
for Research and Development, Philadelphia. Ralph H. 
McClarren at the same time was made associate director 
for electronics and instruments. Dr. Smith has been with 
the institute since 1932 and Mr. McClarren since 1933. 





Dr. Nicol H. Smith 


Ralph H. McClarren 


Fred Denig, vice president of Koppers Co., Pittsburgh, 
Pa., has been made manager of the Production Depart- 
ment. Dr. G. Frank D’Alelio has been named vice president 
and manager of the Research Dept., the post formerly 
held by Mr. Denig. 


Thomas M. Belshe has been appointed vice president of 
Lear, Inc., Grand Rapids, Mich., manufacturer of aircraft 
instruments and electronic systems. 


Percy L. Spencer, manager of Raytheon Manufacturing 
Co.’s Power Tube Div., Waltham, Mass., received the 
Distinguished Public Service Award for work on prox- 
imity fuses and magnetron tubes. 


Dr. F. E. Satterthwaite, formerly of Bridgeport, Conn., 
has been appointed quality control engineer of the Plastics 
Div. in the Chemical Dept., General Electric Co., Pitts- 
field, Mass. 


Dr. Charles M. Slack has been named technical director 
of the Westinghouse Electric Corp.’s Atomic Power Div., 
Pittsburgh, Pa. He will direct and coordinate all research 
and engineering. 


Harry L. Spencer has been appointed vice president in 
charge of manufacturing and engineering of the Norge 
Div., Borg-Warner Corp., Detroit. 


M. H. A. Lindsay replaces P. M. Farmer as chief engi- 
neer of the A.D.T. Co., New York City. 


David A. Nisula has been appointed quality control en- 
gineer for the General Electric Co.’s Product Service Div. 
of the Appliance and Merchandise Dept., Bridgeport, Conn. 


Dr. Thomas J. Parmley has been appointed to the staff 
of the National Bureau of Standards, Washington, D. C. 
Dr. Parmley will do research in the X-ray laboratory of 
the Atomic and Molecular Physics Div. 


John N. Polivka heads the newly organized Appliance 
Design and Development Dept. at General Mills Research 
Laboratories, Minneapolis, Minn. 


Frank B. Powers, formerly assistant vice president-pro- 
duction of American Car and Foundry Co., has been ap- 
pointed director of manufacturing operations of Federal 
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[| \HERM-O-Disc, Incorporated, Mansfield, 
| Ohio, designed the plastic casings for their 
various thermostats for production on Stokes 
completely automatic molding machines. 


Identical plastic casings . . . accurate in di- 

mensions, low in flash loss, and of highest 

quality . . . are produced on these fully 
automatic presses. 


Low labor and mold costs, high output, 
and controlled inventories are additional 
advantages. Automatic molding is the 
most profitable way to make a wide 
variety of electrical plastic compo- 
nents. 
You can quickly learn if your 
electrical parts can be designed 


for high-speed, low cost automatic 
molding. Samples or parts blue- 
prints sent to Stokes Advisory 
Service bring cost estimates and 
recommendations, without obliga- 


tion. 


F. J. STOKES MACHINE CO. 
5996 TABOR ROAD 
PHILADELPHIA 20, PA. 


IRIS] 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, Closure 
Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, Vac- 
uum and Special Processing Equipment, Water Stills and Special Machinery. 


STOKES 
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A complete line of relays for 
general circuit control, electronic, 
aircraft and marine applications. 
Crisp action, dependable and 
durable. ADVANCE offers 
sensitive, midget, midget tele- 
phone, keying, instrument, 
time-delay, overload, trans- 
mission line, impulse, hermetically 
sealed and ceramic insulated 
relays. Wide variations of these 
types for special applications. 
ADVANCE engineering will 
supply special relays to meet 
the most exacting requirements. 
Your inquiry will receive prompt 
and courteous attention. 
Follow the Engineers to ADVANCE. 


ADVANCE ELECTRIC & RELAY CO. 


$260 WEST SECOND STREET # LOS ANGELES 26, CALIFORNIA 


WICKWIRE SPENCER SPRINGS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 

THE COLORADO FUEL & IRON CORPORATION 

Spring Sales Office & Plant—2 New Bond Street, 
Worcester 6, Mass. 

Executive Office—500 Fifth Ave., New York 18, N. Y. 

Sales wffices—Boston « Buffalo « Chicago ¢ Denver 

Detroit ¢ New York ¢ Oakland (Cal.) © Philadelphia 
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Telephone and Radio Corp., Newark, N. J. Mr. Powers 
will be responsible for telephone, radio, selenium rectifier, 
intelin cable and vacuum tube operations. 


N. L. Watkins is now chief development engineer of 
the Almco Div., Queen Stove Works, Inc., Albert Lea, 
Minn. Prior to Mr. Watkins’ association with Almco, he 
was with Westinghouse Electric Corp., Remington Rand, 
Inc., and Carl L. Norden, Inc. 





COMPANY BRIEFS 





Stewart-Warner Corp. of Chicago has recently purchased 
the Citizens Radio Corp. of Cleveland. I. A. Ross is re- 
tained as senior engineer. 


Reynolds Metals Co., Louisville, Ky., and Robert Gair Co., 
Inc., New York, have completed arrangements whereby the 
foil carton manufacturing activities of Reynolds Metals Co. 
will be carried on by Robert Gair Co., Inc. 


Admiral Corp., Chicago, has installed a television lab- 
oratory specifically for “fringe area” testing in Harvard, 
Ill. Laboratory has 95 ft towers located 70 miles from Chi- 
cago and 80 miles from Milwaukee. 


Affiliated Furnace and Engineering, Inc., Pittsburgh, Pa., 


is a new associated company of Chemsteel Construction 
Co., Pittsburgh. The new company will specialize in de- 
sign, construction and maintenance of industrial furnaces. 


American Machine & Foundry Co., New York City, has 
acquired the Union Machinery Co. of Joliet, Ill., manufac- 
turer of bakery equipment. DeWalt, Inc. of Lancaster, Pa., 
was also acquired recently by American Machine & Foun- 
dry Co. 


Cone-Drive Gears, Div. of Michigan Tool Co., Detroit. 
has purchased the 12th St., Traverse City, Mich., plant of 
Parsons Corp. The plant contains approximately 40,000 sq ft. 


Development Research Corp. has moved to 1146 N. Las 
Palmas Ave., Los Angeles 38. 


Essex Wire Corp., Ft. Wayne, Ind., has purchased the 
equipment and buildings of Cords, Ltd., Newark, N. J. 
Essex Wire Corp. will operate Cords, Ltd. as a division. 


General Time Instruments Corp., New York City, has 
changed the name to General Time Corp. 


The A. W. Haydon Co., Inc. has moved to larger quar- 
ters located at 232 N. Elm St., Waterbury 20, Conn. 


Harvey Hubbell Inc., Bridgeport, Conn., is the exclusive 
licensee for the manufacture of Interlock connectors de- 
scribed on p. 162, October ELECTRICAL MANUFAC- 
TURING. 


Minneapolis-Honeywell Regulator Co., Minneapolis, Minn., 
has purchased a new 102,000-sq ft one-story factory build- 
ing in Minneapolis. 


Pittsburgh Gear Co., Pittsburgh, Pa., has acquired the 
82-year old Ottumwa Iron Works in Ottumwa, Iowa. 


Potter & Brumfield, Chicago, has a new 18,000-sq ft plant 
in Princeton, Ind., equipped to produce only hermetically 
sealed relays and small motors. 


Raytheon Manufacturing Co. is in the process of trans- 
ferring its Belmont Radio Div., Chicago, to the main 
plant in Waltham, Mass. 


Sundstrand Machine Tool Co., Rockford, IIl., has pur- 
chased the Rockford Magnetic Products Co., located at 9th 
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Heard the Word 
that’s Going Round? 











Production Men Have Found the Answer 
to Better Motor Performance 


There’s no magic to it—just a motor that’s built 
the way production men want their motors built. 
And more and more spec sheets carry the mes- 
sage “DELCO PREFERRED” to take advantage 
of the extra care and extra features that make 
Delco motors outperform all others. Here are a 
few of these performance extras: 











a 7 Be 
© Delcote Coil Insulation 


@ Corrosive-Resistant Cast 
lron Frame 





@ Positive Lubrication 


@ Dynamically-Balanced 
Rotor and Shaft Assembly 


@ Water-Tight Conduit Box 


5 ii it i i ai ea iat 


Why not get all the facts 
on Delco motors? Phone or 
write Delco Products, Day- 
ton, Ohio. . . or get in touch 
with one of the sales offices 
listed below. 


A vet 


CO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 


SALES OFFICES: CHICAGO « CINCINNATI « CLEVELAND « DETROIT « HARTFORD, CONN. 
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Hoover Bal! Bearings with honed Pele TNT a 
an exclusive Hoover feature ...are the world's 
quietest ball bearings. This fact has been proved 
by sound testing on a special radio device. The 
secret of Hoover leadership in quietness is the 
Mechanically hon@d 


on special machines, Hoover makes available, 


Hoover honed raceway. 


at reasonable cost, a ball bearing perfection 
previously found only in hand-honed laboratory 
samples. Write, on your letterhead, for a copy 
of the Hoover Engineering Manual. 


HOOVER 


Pact ee) 
: 


BALL BEARING WITH HONED RACEWAYS 











St. and 18th Ave. The subsidiary will operate under the 
name of the Sundstrand Magnetic Products Co. 


Russell Manufacturing Co., Inc., Middletown, Conn., will 
establish a branch manufacturing plant in Lexington, S. C., 
for the production of nylon and cotton elastic fabrics for 
electrical application. 


Joseph T. Ryerson & Son, Inc., Chicago, are again mar- 
keting a leaded, free-machining steel sold under the manu- 
facturer’s trade name of Ledloy. 


Tecnifax Corp., Holyoke, Mass., has been organized to 
manufacture diazotype materials and supplies for use on 
Ozalid and similar whiteprinting machines. 


Triad Transformer Mfg. Co. has moved to larger quar- 
ters at 2254 Sepulveda Blvd., Los Angeles. 


Winchester Electronics Co. has moved to 207 East 37th 
St., New York 16. 


Miehle Printing Press & Manufacturing Company of Chi- 
cago has purchased all the capital stock of Star Electric 
Motor Company of Bloomfield, N. J., manufacturer of motors 
and generators since 1910. Present management of Star will 
assume management of the Kimble Electric Div. of Miehle, 
Burlington, Iowa. Combined, the two companies have a 
complete line of motors ranging from % to 600 hp. 


General Controls Co. of Glendale, Calif., has recently 
opened a factory branch office in Cincinnati, Ohio, located 
at 307 E. Fourth St. It will be headed by Jack Prutow. 


Link-Belt Co., Chicago, has a new 45,000-sq ft manufac- 
turing plant located at 3203 S. Wayside in Houston, Tex. 
Allan Craig, formerly of the Atlanta plant, will be general 
manager. 





ASSOCIATIONS AND SOCIETIES 





Mica Fabricators Association Publishes 
“Handbook on Fabricated Natural Mica” 


Handbook brings together pertinent facts on natural 
sheet and black mica with particular emphasis on char- 
acteristics required for its use in the electrical industry. 
It is designed to help designers of electrical, radio and 
electronic equipment to select the best and most econom- 
ical grade of mica for a given application. Book describes 
characteristics and origin of micas in general and goes into 
detail on Muscovite and Phlogopite. Mica Fabricators 
Association, 420 Lexington Ave., New York 17. 


O. B. J. Fraser Heads American Welding Society 


Elected president for 1949-1950 of the American Welding 
Society, O. B. J. Fraser, assistant manager, Development 
and Research Div., The International Nickel Co., Inc., 
New York City, took office at the Society’s annual meet- 
ing in Cleveland on October 16. H. W. Pierce and C. H. 
Jennings were elected vice presidents. Mr. Fraser pre- 
viously served as treasurer and vice president. 


Jewett Receives Hoover Medal 


Dr. Frank B. Jewett, former president of Bell Telephone 
Laboratories and the National Academy of Sciences, is 
the winner of the 1949 Hoover Award. The medal, one 
of the highest honors given in the engineering profession 
is awarded “by engineers to a fellow engineer for dis- 
tinguished public service.” Awarded by the ASCE, ASME, 
AIEE and AIME, the medal will be presented at the 
January 30-February 3 general meeting of the AIEE in 
New York City. 

Dr. Jewett only recently has been named to receive the 
1950 medal of the Industrial Research Institute, Inc. This 
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OU are looking at the back of a 
control board of a power station 
that supplies both homes and indus- 
try with electricity. These tracer cables 
that carry voltage to various outlets 
are colored to identify a separate wire 
among the thousands in the plant — 
very necessary in hook-up work and 
circuit tracing. 
The requirements for insulating 
these tracers called for the qualities 
found in versatile Geon. For the ma- 


Oe aircon mastntI 


terial must be tough yet flexible— 
available in any color, light or dark. 
It must resist flame, grease, oil, and 
solvents and, above all, be extremely 
resistant to oxidation. It must be easy 
to handle and install and, of course, 
provide safe, lasting insulation. 
Cable sheathing, durable upholstery, 
handsome flooring, attractive rain- 
coats—there seems to be no end to 
the uses of Geon polyvinyl resins! 
You can process it in so many ways — 
it can be calendered, extruded, cast in- 
to sheets, used for coatings. Does this 
spark an idea for a new product, or one 
that can be improved? If so, tell us 
what you have in mind and we shall be 
glad to help you with your problems. 
» Please note: we make no finished 
products from Geon—we supply the 
raw materials only. Our technical 
service, however, is ready and willing 
to work with you at any time. Write 
Dept. J-12,B. F. Goodrich Chemical 
Company, Rose Bldg., Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company .....4232)o0 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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Dano’s success in achieving perfect coil wind- 
ings comes from years of experience in the 
field. Not only does Dano manufacture the 
right coil needed to do the right job, but also 
demands rigid inspection and attentive test- 
ing in all vital stages of processing to insure 
perfect performance. Dano has the precision 
“know-how” to make coils that will meet 
YOUR most exact specifications. That’s coil 
perfection . . . That’s the Dano Story. 


e Bakelite Bobbin 

e Cotton Interweave 

e Coils for High 
Temperature 
Applications 


e Form Wound 
e Paper Section 
e Acetate Bobbin 


ALSO 
TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 





medal is awarded annually for “outstanding accomplish. 
ment in leadership or management of industrial researc} 
which contributes broadly to the development of industry 
or public welfare.” 


H. F. Olson Receives Potts Award 


First John H. Potts Memorial Award given by the Audi 
Engineering Society was received by Dr. Harry F. Olson 
director of the Acoustical Research Laboratory of RCA 
Laboratories, Princeton, N. J. Dr. Olson was given the 
award “for outstanding accomplishments in the field of 
audio engineering.” Dr. Olson pioneered in research an 
development of directional microphones, and developed 
loudspeakers, electronic phonograph pickup and _ sound 
absorbers. 


Harvey Fletcher Awarded SMPE Medal 


Known for research and developments in the science of 
sound and sound reproduction, Dr. Harvey Fletcher wa 
recently awarded the 1949 Progress Medal of the Society 
of Motion Picture Engineers. Dr. Fletcher is the directo 
of physical research of the Bell Telephone Laboratories 


CALENDAR OF MEETINGS 


Dec. 4-7—45th Annual Meeting, American Society 
of Refrigerating Engineers, Edgewater Beach Hotel, 
Chicago. 


Dec. 9-10—1949 Southwestern Conference, Institute 
of Radio Engineers, Baker Hotel, Dallas, Tex. 


Jan. 10-11—Fourth National Home Laundry Con- 
ference, American Home Laundry Manufacturers’ 
Association, Chicago. 


Jan. 11-13—6th Annual National Technical Confer- 
ence, Society of Plastics Engineers, Hotel Carter, 
Cleveland. 


Jan. 23-27—Southwest Air Conditioning Exposition 
and 56th Annual Meeting, American Society of Heat- 
ing and Ventilating Engineers, Fair Park, Dallas. 


Jan. 30-Feb. 3—Winter General Meeting, American 
Institute of Electrical Engineers, Hotel Statler, New 
York. 


Feb. 27-Mar. 3—Committee Week and Spring Meet- 
ing, American Society for Testing Materials, Hotel |! 
William Penn, Pittsburgh, Pa. 


Mar. 6-9—1950 National Convention, Institute of 
Radio Engineers, Grand Central Palace, New York. 











BOOK REVIEWS 





agnetic Recording—S. J. Begun, Murray Hill Books, Im 
232 + x pp. $5.00. 

Rapid advances in the art and application of magnetic re 
cording make welcome an authoritative book on this subject 
Few men in the country are as eminently qualified to under 
take this task as Dr. Begun, vice president and chief engineet 
of The Brush Development Company, and for many years ai 
authority in this field—both in Europe and this country. 

The treatment is not only comprehensive but generous. Chap 
ters are devoted not only to the principles and basic com 
ponents of magnetic recording systems but also to selected 
case histories of end-products design and to instrumentatio# 
used in magnetic recording research. Background informatiot 
is supplied in chapters on the theory of acoustics and on funda 
mentals of magnetism. 

In an art so fluid as magnetic recording any book—no mat 
ter how up to date at the time of writing—is bound to be out 
paced by some actual developments. For example, the devel 
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Photograph courtesy of 
Allis-Chaimers Manufacturing Company 
Milwaukee, Wisconsin 


Here are the principal grades of 


U-S-S ELECTRICAL STEEL SHEETS 
and the primary uses 


for which they are intended. 


U-S-S POLE GRADE— used principally for rotating 
poles on large machines where strength of mate- 
rial and good permeability are necessary. 


U-S-S ARMATURE GRADE—for small motors, arm- 
atures, good-quality fractional horsepower mo- 
tors, field poles, and other magnetic circuits. 


U-S-S ELECTRICAL GRADE— for the better class of 
small motors and for commercial motors and 
generators of medium efficiency. Also used, in 
thinner gages, for small intermittent duty trans- 





You can be sure you have the proper grade of elec- 
trical steel for each application when you make your 
selection from the wide range of U-S-S Electrical Steels, 
under the guidance of the men who produce them. And 
remember, U-S-S Electrical Steel Sheets are accepted 
by most electrical engineers as the finest electrical sheets 
available anywhere. 

For complete information about the electrical steels 
listed here, send for the new “Electrical Steel Sheet En- 
gineering Manual 3.” Simply clip the convenient cou- 
pon, or write on your own letterhead to Carnegie-IIlinois 
Steel Corporation, 2118 Carnegie Building, Pittsburgh 
30, Pennsylvania. And if you would like to have a U-S-S r—— MAIL COUPON TODAY FOR YOUR FREE COPY-—— 
representative discuss electrical steel sheets with you, 
simply indicate the most convenient date in your letter. 


formers, reactors, relays and other magnetic 
circuits. 
ators of good efficiencies, in small transformers, 
reactors, and other apparatus where medium 
U-S‘S DYNAMO GRADE— used in high efficiency 
motors and generators, small and medium-sized 
trical meters, laminated pole pieces for small 
How (1) 191 the electrical devices and similar applications where 
a low core loss is required at a medium cost. 
transformer and rotating machine laminations. 
OTHER U-S‘S TRANSFORMER GRADES: 
© 4 former 58, and U-S-S Transformer 52: 
or eac fod ectrica Ute Tai shearing quality, for transformer lamina- 
ip tions and similar applications. 
yA Transformer 58-PQ: punching quality, for 
laminations in transformers and rotating 
U-S:S Radio Transformer 65 and U-S-S 
Radio Transformer 58: produced for ap- 
low flux densities, along with punching 
quality. 
former 90, and U:S:S Transformer 80 
possess pronounced directional magnetic 
allel to the rolling direction compared with 
that across the rolling direction; punching 


U-S-S MOTOR GRADE— used in motors and gener- 
core loss values are desired. 
intermittent duty transformers, reactors, elec- 
TRICAL Vii U-S-S TRANSFORMER 72 GRADE — suitable for 
U-S-S Transformer 65, U-S-S Trans- 
U-S:S Transformer 65-PQ and U-S-S 
machines. 
plications requiring good permeability at 
U-S:-S Transformer 100, U-S-S Trans- 
properties; permeability is very high par- 
and shearing qualities are good. 


Carnegie-Illinois Steel Corporation Y 
2118 Carnegie Building, Pittsburgh 30, Pennsylvania 


Please forward my free copy of ‘“U-S-S ELECTRICAL STEEL 
SHEETS, ENGINEERING MANUAL NO. 3.” It is understood that 


I incur no obligation. 
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Only *2.98 helps put new “‘sell’ | 
in television advertising 






Sponsor of television show had to refilm his commercials to 
meet a new selling problem. New films picked up at the studio 
4 p.M., delivered to TV station 800 miles away 8:47 P.M. 
same evening. Air Express cost for 11-lb. carton, $2.98. (In 
undramatic fashion Air Express keeps radio, television or any 
business rolling.) 


Remember, $2.98 
bought a complete ser- 
vice in Air Express. 
Rates include door-to- 
door service and re- 
ceipt for shipment— 
plus the speed of the 
world’s fastest shipping 
service. 





Every Scheduled Air- 
line carries Air Ex- 
press. Frequent service 
—air speeds up to 5 
miles a minute! Direct 
by air to 1300 cities; 
fastest air-rail to 22,000 | 
off-airline offices. Use 
it regularly! 


saat: 


i 


a & 

Only Air Express gives you all these advantages 
Nationwide pick-up and delivery at no extra cost in principal 
towns, cities. 
One-carrier responsibility all the way; valuation coverage up to 
$50 without extra charge. And shipments always keep moving. 
Most experience. More than 25 million shipments handled by 
Air Express. 
Direct by air to 1300 cities; air-rail to 22,000 off-airline offices. 
These advantages make Air Express your best air shipping buy. 
ay and use it regularly. For fastest shipping action, phone Air 

xpress Division, Railway Express Agency. (Many low commodity 
rates in effect. Investigate.) 


a aa 





Rotes include pick-vp ond delivery door 
te door in oll principe! towns end cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE U.S. 
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opment of a “contact printing” method for multiple reproduc- 
tion of pre-recorded tape is a very recent development an- 
nounced after publication of the book. But such unavoidable 
limitations in its scope in no way affects its soundness and 
value to the product design engineer interested in possible 
applications of magnetic recording. The book is amply illus- 
trated and well indexed. Chapter bibliographies constitute a 
useful feature; 2 good glossary is provided. 


Modern Plastics Encyclopedia 1949—Published by the 
Plastics Catalogue Corp. New York. 1372 pp + charts. 
$5.00. 


This perennial in the field of plastics engineering literature 
remains a valuable addition to the reference shelves of anyone 
interested in the application of plastics in product design. As 
usual, the book provides a comprehensive discusson on prop- 
erties, design factors, molding and fabricating techniques, and 
applications. This year’s compilation has the advantage of being 
compacted into one volume which, despite its 1372 pp, is sur- 
prisingly easy to handle. Property charts, formerly printed 
separately, are now tipped into the book. An introductory 
section illustrates about 1000 successful applications. The book 
is fully indexed and cross-indexed for efficient reference. A 
glossary of plastics terms is provided. 


Saturating Core Devices—Leonard R. Crow. Published by 
The Scientific Book Publishing Co., Vincennes, Ind. 373 
pp. + xiv. $4.20. 


A compilation of circuits are used to illustrate the principles 
and applications of saturable core devices. Mathematics and 
cumbersome proofs are avoided and therefore the text is not 
a source for engineers to obtain specific design and performance 
data. However, it does cover the field of saturable core devices 
quite thoroughly in descriptive terms under such titles as fre- 
quency multiplier apparatus, flux gates or valves, servomech- 
anisms, magnetic amplifiers and electronic applications. A 
reasonably good bibliography on saturable core reactors and 
related subjects is included. 


Electrical Engineers Handbook—Electric Power Volume, 
Fourth Edition—Prepared by a Staff of Specialists. Harold 
Pender and William A. Del Mar, editors. Published by 
John Wiley & Sons, Inc., New York. 19 sections tndivid- 
ually numbered. $8.50. 


Seventy-one specialists in their respective fields contributed 
to this fourth edition last published in 1936. Among the sub- 
jects more thoroughly covered in this edition are circuit sta- 
bility, symmetrical components, electronic rectifiers, aircraft 
equipment, heat pumps, servomechanics, permanent magnets, 
plastics insulating materials and induction and dielectric heat- 
ing apparatus. 





STANDARDS AND SPECIFICATIONS 





Preferred Voltage Ratings for A-C Systems and Equip- 
ment—Report of the joint committee covers system voltage 
from 120 to 230,000 volts, inclusive, and corresponding 
equipment voltage ratings. Included are various charts 
and tables specifying the standard voltages to be used as 
a basis of design for electrical equipment—appliances, 
motors, transformers, capacitors, lamps and welders, to 
name a few. Published by Edison Electric Institute and 
National Electrical Manufacturers Association, New York 
34 pp. $0.70. 


Guiding Principles for Dielectric Tests, No. 51—Report 
deals with the conditions and test values associated with 
low-frequency dielectric tests on completed apparatus. A 
survey of overvoltages encountered in service, review of 
existing test values and practices in present standards, 
evaluation of insulation in service and recommendations 
for standardization work are included. Published by the 
American Institute of Electrical Engineers, New York 18. 
13 pp. No charge. 
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OPERATES IN ANY POSITION—shatt up, down, horizontal, or any 


intermediate position. 


A new lubrication system constantly circulates oil between shaft and 
bearing, regardless of the position of the motor. Oil-saturated packing 
continuously feeds bearing with filtered oil—no additional lubrication 
required throughout its long, service-free life. 


Quiet and light weight—extremely low noise level. Die-cast aluminum 
housing reduces weight. Bearing surfaces machined in one set-up—gives 


permanently true alignment. roe] PBR, 
Versatile—variety of mounting arrangements available; as well as é ///Z \ 
y g g i A YY : 


variable-speed operation by using suitable controller. 






















Ask your nearest G-E sales representative for details. SIE 
Apparatus Department, General Electric Company, endcimaneslbiediilateel 
Schenectady, New York. - y mm aa! 
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Kester ““RESIN-FIVE” Core Solder 


Now, a new flux for cored solder. 
Kester’s “‘Resin-Five” is more active 
..- more efficient . . . more stable 
than any rosin flux and yet is 
non-corrosive-non-conductive. For 
complete information contact 
Kester’s Technical Department. 







WRITE FOR FREE MANUAL 
Kester’s new 28-page technical . 
manual, “SOLDER and Solder- 
ing Technique.” 


sm se cot ee” MOE 
SOLDER 


Factories Also At 
Newark, New Jersey * Brantford, Canada 


Light—Safe—Compact 


Simple—Inexpensive 


By comparison with bolted type couplings, of equal 
capacity, Sier-Bath Gear Couplings average less than 
half the weight and have less than half the number 
of parts. They are as safe as a smooth shaft, compact 
and so simple in design, that they can be assembled 
and disassembled in a few seconds. Sizes range from 
34” to 6”. We will be glad to send a coupling for 
30 days free trial in any size up to 24”. 


Also manufacturers of precision gears, GEAREX PUMPS and SCREW PUMPS 


Sier-Bath 


Founded 1905 


GEAR and PUMP CO., Inc. 


9244 HUDSON BLYD. N. BERGEN, N. J. 
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Electrode Boiler Makes 
Steam-Jet Cleaner Self-Regulating 
(Continued from page 79) 





would be required in adapting a 220-volt Steam-Jet 
Cleaner for service on 550-volt supply is to replace the 
220-volt receptacle and connector plug with one suited 
to the higher voltage. One development problem that 
for a time nearly “stumped the experts” was the design 
objective calling for continuous operation of the unit and 
the elimination of all motors, pumps, relays and water 
level controls. The JC30 operates at pressures up to 150 
psi. Available water pressure in most plants is usually 
under 65 psi and frequently even less. The conventional 
method of operating a boiler continuously under these 
conditions and without return of condensate is to use a 
feed water pump and controls. 


Gravity Feed for Water Input 

Livingstone engineers solved this problem by using 
a slightly elevated water reservoir tank, providing means 
for equalizing the pressure between the reservoir tank 
and the boiler, installing a water level float valve in the 
line from the reservoir tank to the boiler and letting 
gravity feed the make up water as required. Reference 
to Fig. 5 will show operation. 

The reservoir tank J] is connected to the boiler at the 
bottom through a water feed line 2. The float feed valve 
3 in the line controls the flow of water to the boiler and 
maintains, the desired water level. The reservoir tank 
is also connected to the boiler at the top through a steam 
line 4 in which is installed a control valve NV. The reser- 
voir tank is supplied with water from the tap supply 
through a hose and check valve. 

At the beginning of cleaning operations, assume the 
boiler is supplied with water to the normal gage level 
and the reservoir tank filled to the top. Assume steam 
pressure to have reached the desired working range. The 
operator opens control valve N thus equalizing the pres- 
sure in the reservoir tank and the boiler, and proceeds 
with his cleaning operations. As water is consumed, the 
level in the reservoir tank falls until at the end of 1% hr 
of continual operation, the reservoir tank shows empty 
on the gage. He then closes control valve N and con- 
tinues with his work. There is still sufficient water in 
the boiler itself for another % hr of operation. But 
within two to three minutes after the control valve is 
closed and the steam shut off from the reservoir tank, 
the pressure in the tank has dropped below that of the 
tap supply. A stream of cold water, entering the reser- 
voir causes the remaining steam to condense, instantly 
forming a high vacuum which literally sucks the tap 
water in to fill the void. In less than half a minute the 
reservoir is again full. The operator again opens the 
control valve, equalizing the pressure and proceeds with 
his steam-jet cleaning. 

It is obvious that the control valve could be operated 
by a solenoid actuated by relays and controlled by a float 
switch, but in acquiring this fully automatic operation 
there would be, as added cost items, moving parts to need 
maintenance ; and last but not least the probable neces- 
sity of providing a source of a 115-volt single-phase 
current in addition to the 3-phase 220, 440, or 550-volt 
power supply for the boiler. The only direct advantage 
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it’s Kodapak Sheet 


...used by leading 
electrical manufacturers | 


Two types of Kodapak Sheet are available . . . Koda- 
pak I Sheet, cellulose acetate . . . and Kodapak II Sheet, 
cellulose acetate butyrate. Under normal conditions, 
both have nearly the same dielectric strength, dielectric 
constant, and power factor. For certain electrical 
applications, however, Kodapak II Sheet is especially 
recommended. 


For primary wire insulation. Here Kodapak II Sheet 
fills the bill in every respect. It has high dielectric 
strength—which it retains over a wide range of temper- 
atures. It combines strength and toughness with the 
ability to stretch more than 60% before rupturing; thus 
may be flexed or bent around small radii without harm- 
ing the insulation. And high moisture-resistance mini- 
mizes the production of corrosive acids which tend to 
affect copper under certain conditions. 





In slot cell construction. And here as well, Kodapak I 
Sheet is particularly valuable. Various combinations 
are possible which offer savings both in space and cost. 
For example, laminated to both sides of (or between) 
sheets of special insulation paper, Kodapak Sheet re- 
quires less thickness than would be necessary with paper 
alone, assures more compact, easily handled inserts 


Kodapalk Sheet 


... for efficient insulation 


“*KODAPAK"' IS A TRADE-MARK 























In condenser construction. Here, too, Kodapak II 
Sheet enjoys wide acceptance. Its high dielectric con- 
stant permits units of small dimensions without the use 
of impregnants. And a relatively low degree of mois- 
ture-absorption makes possible the exposure of the 
finished product to high humidities for extended periods 
without failure. 


For further information, 
write for the illustrated 8-page booklet, 
“Kodapak Sheet for Electrical Uses.” 


Cellulose Products Division, Eastman Kodak Com- 
pany, Rochester 4,N.Y. Sales offices in New York, 
Chicago. District sales representatives in Cleveland, 
Philadelphia, Providence. Pacific Coast distributor: 
Wilson & Geo. Meyer & Co., San Francisco, Los 
Angeles, Portland, Seattle. Canadian distributor: 
Paper Sales, Limited, Toronto, Montreal. 































A versatile self-locking nut 





used as an used as a 
adjusting nut load-carrying nut 
—stays put anywhere —offers triple 
on the screw locking action 


PALNUT 


ADJUSTING TYPE 


SELF-LOCKING NUTS 


1, As a load-currying nut, provides vibration- 
proof assembly of light parts, replacing 
ordinary nuts and lock-washers. Three lock- 
ing forces are utilized, as shown in cross- 
section drawing. Has a pleasing appearance 
similar to “‘cap” or “‘acorn”’ finishing nuts. 


2. As an adjusting nut, holds any desired set- 
ting or position on screw thread. Locking 
force 3, shown in cross-section, retains 
PALNUT in position by means of 6 powerful 
spring jaws which grip the outside of the 
screw. 


Used either way, you obtain the PALNUT 
advantages of low cost, light weight and case 
of assembly. 


The Painut Co., 66 Cordier St., Irvington 11,N. J. > 


O@eQ@t 








Send details of your 
product for samples 
ond literature cover- 
ing entire PALNUT line, 











IF YOUR PRODUCT DEMANDS INSTANT 
STARTING, MORE POWER AND 
LONGER LIFE — 


nett TTT 
SPRING ROTOR 


It’s the two step-cut 
balanced Fiat Band Spring 
Rotor that means more 
power, absolute accuracy 
and pees life... and, 
starting really ‘“‘self- 
starting” — practically in- 
stantoneous .. . full - 
chronous speed is reached 
in a fraction of a second. 
Hagen Synchronous Motcrs 
develop a greater torque 
thon motors of similar 

ose oe. a 3 
RPM .. . available in a 
wide range of speeds from 
1 RPM to 720 RPM—can 
be furnished with external 
gear reduction to provide 
output speeds of 1 RP 10 
minutes to 1 RP 72 hours. 

Let us tell you how your 
products may have the as- 
surance of Hagen continu- 
ous operation under unusu- 
al power demands. Write 
today for complete data. 


HAGEN MANUFACTURING COMPANY, Inc., Baraboo, Wisc. 


ciAGEL 


i SYNCHRONOUS | 
SELF - | SELF -STARTING| 


MOTORS 


176 








would be to relieve the operator of a /%-min task every 
1% hr. 

In order to provide a positive controlled flow of soap, 
detergent or solvent to the jet, the JC30 carries a built-in 
14-gal pressure tank for these cleansing agents (see 5 
Fig. 5). Both the water reservoir and the detergent 
tanks are built in accordance with the ASME Code for 
200 psi, are inspected in process of fabrication and bear 
the stamp of approval of an authorized inspector of the 
National Board of Boiler and Pressure Vessel In- 
spectors. 

Selection of steam and solvent hose presented prob- 
lems requiring a series of field tests. The steam hose 
finally adopted is reasonably light in weight, of ply con- 
struction and guaranteed for pressures up to 200 psi. 
The selection of detergent hose involved numerous 
variables and unknown quantities. It must be light in 
weight, withstand high pressures, and occasional high 
temperatures (when the detergent tank is empty). It 
must resist the corrosive action of powerful cleansing 
agents, solvents, soaps, and caustic paint strippers. Lab- 
oratory and field tests soon proved the inadequacy of 
rubber, fabric or plastics hose for this purpose. Similar 
test of various types of metal hose showed conclusively 
the superiority of the type finally selected—seamless 
flexible steel hose encased in a braided metal protective 
covering. 

The JC30 Steam-Jet Lance (see Fig. 6) is of light- 





Fig. 6—Nozzle or steam lance showing fingertip control 
valves for mixing steam and detergent. 


weight construction and carefully balanced for ease of 
handling. High pressure needle valves with stainless 
steel spindles give the operator fingertip control of the 
steam-detergent ratio and pressure at the jet. Further- 
more, the automatic self regulation of the boiler enables 
the operator to exercise remote control of the electric 
input by adjustment of the steam valve on the lance. If 
he closes the steam and detergent valves completely the 
steam pressure remains constant, but the electric input 
approaches zero, supplying only enough energy to offset 
almost negligible radiation losses. Progressive opening 
of the valves will increase electric input to supply the 
steam demand up to the rated capacity of the unit, 30 kw. 

Overall design of the JC30 was influenced largely by 
the cost factor of tooling. Developing and building a 
completely new product to pioneer in a field of unknown 
potentialities called for caution and prudence. The cost 
of dies precluded curved streamlining of the case or 
truck dolly. It was decided, therefore, to use straight 
lines and flat panels, depending on the valves, gages and 
| controls to provide interest and on the general propor- 
tions of the unit to give the effect of rugged utility. The 
truck dolly and piping are finished in glossy black, the 
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MITCHELL-RAND, using Owens Corning fiberglas yarn, proc- 
esses and fabricates TAPES, TUBINGS, SLEEVINGS, CORDS and 
CLOTHS that are the optimum in electrical insulation .. . 
marketed under the trade name MIRAGLAS, they protect elec- 
trical equipment from the destructive forces that play havoc 
with ordinary electrical insulations; overloading, extreme high 
or low temperatures, moisture, corrosive acids, fumes or va- 
pors, oils, grease, dust and dirt. 


MIRAGLAS fiberglas INSULATIONS have an amazing back- 
ground of use throughout industry—wherever used they fea- 
ture fewer breakdowns, less maintenance, elimination of 
waste, savings in labor and materials and prove their standing 
as the optimum in electrical insulation protection. 


Take note of the name MIRAGLAG... . it stands for the ultimate 
in fiberglas electrical insulations . . . TAPES, TUBINGS, SLEEV- 
INGS, CORDS, CLOTHS, ETC. Write today for details and 
characteristics. 


A PARTIAL LIST OF M-R PRODUCTS: FIEERGLAS VAKNISHED TUBING, TAPE AND CLOTH + INSULATIN 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRA 

S « FIBLRGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CL 
MICA PLATE, TAPE, PAPER, CLOTH. TUBING + FIBERGLAS BRAIDED SLEEVING +,COTTON TAPES, WEBBIN 
EEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES - EXTRUCED PLAST! 


TAPE -« 
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COMBINING SPECIALIZED 
ELECTROMAGNETIC 


CONTROLS 
TO PRODUCE .....-eees 








Complete 
Automatic 
Control 





ASCO Engineers offer a two-fold service: (1) de- 
signing and building a wide range of Electromag- 
netic Controls; and (2) designing and building 
Complete Control Panels. And back of all this work 
is more than sixty years’ experience 


One of the Control Panels recently completed 1s the 
one illustrated. It’s a complete automatic emergency 
power control for communication, which we re- 
cently designed and built. It provides close differ- 
ential voltage control, battery charging with 
adjustable charging rate, ammeter, time delay relay, 
voltage frequency relay and automatic transfer 
switch all completely wired, enclosed and factory 
tested. If you have any kind of an automatic control 
problem, we would like to hear from you. If you 
would like to know more about our work, write 
for Condensed Catalog No. 700. 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases. 





Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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case in a contrasting hammertone gray and the valves 
and gage fittings bronze. 

Since the Speedylectric Steam-Jet Cleaner JC30 was 
introduced in April, 1949, it has created widespread in- 
terest in many industries. Purchasers, including nation- 
ally known food products processors, chain bakeries, 
automobile manufacturers, pressed metal concerns, 
atomic research laboratories and machine tool builders 
report reductions in cost and more effective cleaning in 
a wide variety of applications. Ooo 





Practical Factors in 
Applying Insulating Varnishes 


(Continued from page 101) 





draining characteristics. Sea water resistance of the dry 
coating, as might be expected, is given special weight in 
Navy specification. Navy test procedures, for example, 
call for coating and curing a polished copper rod and 
then measuring elapsed time until insulation failure 
while rod remains immersed in sea water. 

In comparing the curing temperature in most specifi- 
cations (around 105-110 C) with the recommended 
actual curing conditions set by manufacturers for various 
commercial varnishes, it is evident that there is a differ- 
ence between such specifications and actual practice. 
This is why some product makers now amplify standard 
tests with controls that compare the time for success- 
fully drying the same varnish at different temperatures, 
for instance at 100 C, 110 C, 125 C, 135 C, and 150 C. 
For instance the same varnish might cure at 100 C in 
15 hr, and at 150 C in 2 to 4 hr. At 125 C—which is 
most recommendable curing temperature—it might cure 
in 4 to 6 hr. Additional tests are also provided for 
determining effects of water, acid, alkalis, oil and sea 
water. 

Spurious conclusions, by the way, can be drawn from 
the general appearance of “dryness” of the varnish film 
at the different baking temperatures. The produced film 
actually may have characteristics other than so indicated. 
For example, some varnish might not seem brittle even 
when cured for so long a period as 12 to 15 hr at 100 C, 
while after only 4 to 6 hr at 125 C it might seem so 
brittle that it would crack in a bending test. But, actu- 
ally, the former only simulated a state of cure since it 
could not be maintained in further heat-aging, while the 
125 C bake was a real cure since it was fully maintained 
in aging and providing satisfactory flexibility. 

The test which is most influenced by the curing tem- 
perature is sea water resistance. Varnishes can have an 
extremely high resistance when cured at 125 C and a 
low one when undercured, for instance at 100 C. Since 
today most manufacturers are capable of allowing a 
curing temperature at 125 C, it has become desirable 
that the specification test conditions should also be 
coordinated with this temperature factor. The use of 
inadequate curing temperature might not allow the test 
samples to show their full characteristics and might very 
often act against progress in varnish developments. 

This brings us to the second group of necessary con- 
trol tests, those on the applied, completed end product, 
such as a motor winding. For there may be a great 
difference between the quality evaluation of the liquid 
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For protection against high failure costs... 
Vusist ou 


MAGNET WIRE 


Insulated with Glass! 


Magnet Wire is one component of electrical 
equipment your customers seldom see. Yet, 
if failure occurs the cost can be high, in- 
deed. For that reason, Rome Cable adheres, 
without exception, to one standard of qual- 
ity ... the best possible. To pass Rome's 
rigid inspection copper conductors must be 
clean, smooth and fully annealed; insula- 
tions must provide full coverage, within 
close tolerances. Nothing is left to chance! 

Further, Rome Magnet Wire insulated with 
glass offers you these definite advantages: 


Excellent heat resistance 

Good heat conductivity 

High insulation resistance 

High dielectric strength 

Excellent space factor 

Resistance to moisture and 
corrosive acids 


They all add up to longer life and better 
design for your product. Yes, it will pay you 
- to insist upon Rome Magnet Wire. 
Available as round, square and rectan- 
gular in a variety of insulations. 


*Identified by AIEE standards as ClassB 
insulation, with a permissible “‘hottest- 
spot’’ temperature of 130°C, glass cov- 
ered magnet wire is modal recom- 
mended for dry-core, air-cooled trans- 
formers, Class B rotating equipment. 






Rome Magnet Wire is fully de- 
scribed in this new catalog. Re- 
turn coupon below for your copy. 


It Costs Less to Buy the Best... Buy Rome Magnet Wire 


RO * : ; . N.Y. 

Poems usd sah ti ote aja Wiarton ROME CABLE 
¢ 
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W ELCO Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 
collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1626-22 Vine Street 








Cincinnati, Ohio 





varnish after it has dried on the flat copper surface of the 
test specimen and the behavior of the cured varnish on 
an actual winding. The varnish can exhibit the specified 
characteristics on the copper-strip test specimen, where 
there is ample opportunity for draining off of the surplus 
varnish and where the relatively thin film is cured under 
free access of air from both sides. But the same varnish 
can fail to produce a uniform, coherent and mechanically 
strong and oil-resistant insulation when applied to the 
winding. The practical conditions of application, wetting 
and curing vary far too much to permit conclusions to be 
drawn from specified characteristics. 

On the other hand, an insulating varnish can have 
excellent properties for impregnating the fabric parts of 
the coil, of forming strong and well-curing substantial 
coatings of high and permanent electrical qualities as a 
result of well-progressing curing and insolubilization 
characteristics. But because of the very same character- 
istics the varnish might have difficulties in respect to 
those wetting factors that are important in forming the 
thin, smooth film on a polished copper panel such as is 
required in some specifications without actual reference 
to the practical applications. 


Tests Should Reproduce Use Conditions 


It should be apparent from these comments that at- 
tempts should be made to correlate standard testing pro- 
cedures more and more with actual production require- 
ments, recognizing that controlled test specimens and 
test conditions fail frequently to reproduce production 
and use conditions. But as long as this has not been 
accomplished, the product engineer, the production en- 
gineer and the plant chemist should collectively produce 
their own supplement to the official test procedures. 
Some trade associations, for example NEMA, have done 
this for certain insulated products (like round and rec- 
tangular wires) at least on an industry-wide basis. 

Control tests on the basis of actual practical require- 
ments for the finished products will readily be accepted 
by the suppliers of the various varnish materials. It is 
not difficult to familiarize the suppliers with such special 
factory tests and they will nearly always readily coop- 
erate. But it would be unfair to evaluate supplied var- 
nishes on the basis of unrevealed specification tests. 

The discussion so far has dealt primarily with the 
impregnation and protection of transformer coils, motor 
assemblies and the like. One reason for this has already 
been stated—their complexity. Moreover, in this area of 
insulation varnish application the design engineer has a 
direct relationship to (1) selection of varnishes and (2) 
their actual plant application to the products he has 
designed. Two other well-known uses of insulating 
varnishes, however, should be noted—in varnished fab- 
ric and in enameled wire. Some of the problems involved 
in the production and use of these materials are sum- 
marized briefly below, even though they are in practice 
the problems of the insulated fabric or wire manufac- 
turer. The product engineer in this case buys a cured 
material, as against specifying a basically raw material 
in the liquid varnish. 

Impregnated (Varnished) Fabrics and Papers. The 
drying process is carried out in a “tower” arrangement 
where the varnish on both sides of a relatively thin-base 
material is exposed freely to heat and to air circulation, 
but where the drying temperature is limited by the heat- 
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A New Approach 
ae a 
BCCI! 
of Manually 

Started Motors 


HERE’S HOW IT OPERATES 


Schematic wiring dia- 
gram shows switch in 
“off” position. The 
switch incorporates 
two sets of normally 
Open contacts and a 
Klixon Manual reset 
Protector. 
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Pushing “‘start’’ but- 
ton closes contacts 
energizing both main 
and phase windings 
..-latches button in 
running position... 
sets protector. 


The “start” button is 
then released open- 
ing phase winding 
contacts but main 
winding contacts re- 
main coed and the 
motor runs, 


Klixon C9150 man- 
ual Motor-Starting 
Switch combines in 
one unit, motor start- 
ing, overheat pro- 
tection, “start-stop” 
switch, (eliminates 
centrifugal switch). 


Press ‘‘Start” button 
and Protector is 
“set” simultaneously 
with starting cycle. 


Push “Stop” button 
and motor stops as 
in mechanical 
switch operation. 


awe 
e@ Provides positive Motor Burnout Protection. 

e Eliminates the need for centrifugal switches. 

e Replaces separate “On-Off” line switches. 

e Applicable to fractional motors from 1/12 to % hp. 


The new Klixon C9150 manual motor-starting switch 
“starts” and “s*>ps” the motor, protects it from overheating 
and burning out, eliminates centrifugal switches. 


In operation, three separate functions are combined in one 
compact unit operated by the two buttons on the switch (see 
schematic wiring drawings at left). 

The Spencer thermal Disc provides positive overheat pro- 
tection... prevents the motor from burning out under danger- 
ous overloads or stalled rotor conditions. When the over- 
load is cleared or motor cools to safe operating temperature, 
the motor is started by pushing the “start” button which 
resets the protector simultaneously with the starting cycle. 

Investigate the new Klixon C9150 manual motor-starting 
switch. It has a wide range of applications such as, washing 
machines, bench grinders, . . . many types of appliances and 
equipment using manually started fractional hp. motors from 
1/12 to % hp. 


Because of detailed data required for rating determination this switch is applicable 
only by motor manufacturers or appliance manufacturers. 


KLicon 


SPENCER THERMOSTAT Division of Metals & Controls Corp. 
112 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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PORCELAIN.... 
to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 










* 
Chicago 
Bre! 2753 W. North 
Tel. HU-6809 


PORCELAIN 
MADE TO ORDER 


PLUGS & 
SOCKETS 


500 SERIES 


P-506-CE—Plug with Cap 


aha Oleh a 





For 5,000 Volts, 25 Amperes — 
S-506-DB per Contact Alterable by cir- 
Socket with deep Bracket cuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line, 


HOWARD B. JONES DIVISION 


tlds Mite: Pela 
1026 SOUTH HOMAN AVE. CHICAGO 24, ILL. 
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resistance limits of the paper or the fabric itself. 

Varnished Wire and Cable. Insulating varnishes are 
applied to a great variety of shapes and sizes, with or 
without the use of an additional fiber material as a sup- 
port for the insulation. In coating (enameling) bare 
wires the curing temperature is limited more by the heat 
resistance of the coating materials than by that of the 
base material. But here the additional problem of adhe- 
sion between varnish and metal also has to be consid- 
ered. Moreover, extremely high elasticity combined with 
mechanical strength are required fre™ such coatings, 
especially on fine copper wires. Here the problem of 
continuous and uniform wetting all throughout the coat- 
ing process presents additional important problems. So 
far as wires or cables are produced with an additional 
fiber wrapping, again the temperature resistance of the 
fiber material limits the curing temperature. Glass-fiber 
covered wires offer a wider curing range in this respect 
than, for instance, cotton-wrapped wires. Varnish used 
with fiber-wrapped wire must provide not only electrical 
insulation, but also coherence of the fiber material and 
adhesion to the metal base. 

In the different modifications of the wire-coating, 
the relation between curing temperature and curing time 
always has to be considered. Only too often, the product 
engineer expects more from the insulation varnish than 
can be delivered. This relation is further influenced by 
the additional factors of the air circulation and solvent 
removal conditions in the actual production by the wire 
manufacturer. 


Newer Developments 


In recent years the field of insulating varnishes has 
found more and more attention from chemists and engi- 
neers alike. Stimulated-by industry initiative as well as 
by government-sponsored contracts, important new de- 
velopments are under way in many places. The best 
known recent developments are concerned with the use 
of compounds which are not based on chemical com- 
pounds of the carbon-hydrogen-oxygen complexes alone, 
but which also include the silicone-resin group as a part 
of the film-forming nonvolatile part of the varnish. (See 
Table III.) 

It is now generally known that motors using silicone 
compounds for varnished insulation are capable of longer 
runs at higher temperature than motors with the earlier 
types of insulating compounds. On the other hand, 
these silicone compounds follow the previously men- 
tioned rules of temperature and time relation to the 
curing process to such an extent that they also usually 
require a higher curing temperature and a longer curing 
time than the earlier compounds. Yet despite the higher 
curing temperature and longer curing time, the polymer- 
ization does not progress easily into a brittle state and 
this is what actually establishes their heat-resistant char- 
acteristics. A cautionary word, in the opinion of this 
reviewer, at least, is that these materials (with full 
credit to all the efforts that have been spent on them) 
are still in a state of development. With more knowl- 
edge of their polymerization characteristics and their 
catalytic modifications these materials will be further 
improved as time goes on. 

Other of the newer synthetic resins show interesting 
developments as insulation varnishes. Specifically, 
nylon coatings have shown continuous progress as wire 
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RMATION 70 SELECT 


FOR DEPENDABLE 


““One Good Turn | | ear 
LINE VOLTAGE CONTROL 


STEP DOWN * ISOLATION * REGULATING 





STEP DOWN ISOLATION TRANSFORMERS 


Designed with completely isolated primary and secondary windings for continuous duty to reduce 
line voltage of 200-240 volts, 50/60 cycles, to 100-120 volts, 50/60 cycles. 6 foot input cord 
and plug and outlet receptacle. 


VA DIMENSIONS WEIGHT LIST 
—— an WIDTH DEPTH HEIGHT LBS. PRICE 
100 K 10 50 3%" 4 $ 9.60 
100 K 11 ws 3%" 3%” 5 10.50 
100 K 12 100 3%” 3%” 6 11.40 
100 K‘13 150 3%” 3%" 7% 13.50 
100 K'14 250 3%” 5%” 12 18.30 





Note. Also available as Step Up Types at 10% INCREASE IN LIST PRICE. 


STEP DOWN AUTO TRANSFORMERS 


Designed for continuous duty to reduce line voltage of 200-240 volts, 50/60 cycles to 100-120 
volts, 50/60 cycles. 6 foot input cord and plug and outlet receptacle 


DIMENSIONS 
VA WEIGHT LIST 
PART NO MOUNTING RATING 








WIDTH DEPTH HEIGHT LBS. PRICE 

A 75 2%" 2%” 3%” 3% $ 7.70 

A 100 3%" 2%" 3%” 3% 8.90 “cr 
A 150 | 3%" 3%" 4% 9.90 Secaiing 
A 250 3%" 45%" 7 12.60 

A 500 47%," 5H” 12% 20.50 

A 750 47," 556” 16% 24.50 

€ 1000 6" y al 20 39.00 

Cc 1250 6” * 25 42.25 





NOTE: Also available as Step Up types at 10% increase in List Price. 
LINE REGULATING AUTO TRANSFORMERS 


Designed for continuous duty to correct abnormal or fluctuating line voltages. Input tapped at 80, 
85, 90, 95, 100, 110 and 125 volts, 50/60 cycles, to provide an output of 115 volts, 50/60 
cycle. Rotary Input switch on all models and output volt meter on the 500 VA and larger sizes. 
6 foot input cord and plug and outlet receptacle 





VA DIMENSIONS 
PART NO. MOUNTING RATING manent 
100 K 15 B 100 2%," 
100 K 16 B 200 3%" 
100 K 17 B 300 32" 
100 K 18 D 500 4%" 
100 K 19 D 750 4" 
100 K 20 D 1000 4" 
100 K 21 D 1250 5%” 
100 K 22 D 1500 5%" 
(Prices subject to change without notice) “Dp” 
Inquiries invited from Distributors and Dealers. Write Mounting 





ELECTRICAL COs AND TRANSFORMED 


Established in 1935 2734 N. PULASKI RO., CHICAGO 39, ILL., U.. 5.8 
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IF it’s fibre, plastic or thin 
metal fabrication - 


e 


a 


> H 
x 
oi 
74 












SEND 
“SAMPLES OR 
SKETCHES FOR 
ESTIMATES 


PHENOL FIBRE 


VULCANIZED 
FIBRE " 
PHENOL FIBRE 
POLYETHYLENE 
NYLON 
NEOPRENE 
HARD RUBBER 
ASBESTOS 


i ee 
Punched, stamped, drilled, sheared, sawed, 


tapped, threaded, milled, etc.—(no molding) 


Modern machines, an able staff and wide ex- 
perience in supplying all types of industrial 
users enables us to offer complete satisfaction 
on every fabricating job. And al! production 
is carefully inspected for quality before ship- 
ment. BAER engineers will plan your fabrica- 
tion for best results and can offer particularly 
economical work on volume orders. 


N. S. BAER COMPANY 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 
A Soldering Gun ° 


for EVERY 
Requirement - 


SHEETING 
THIN METALS 
Ht) a 
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COND 
a ATING igio-I? . 
“ E 
GER gTREAMUN 
N 1 
EACH DUAL HEF ott 
RE _single hed 50 watts 
o cycles 


e j heat 2 
v “" 5 volts, 


5 oLvert! 


Here is the money-saving gun that handles 
heavy-duty jobs and light, delicate work 
with the same ease and efficiency. Chisel- 
shaped RIGID-TIP gives more soldering 
area for faster heat transfer—and is braced 
for heavy work. Extra length reaches into 
the tightest spots. Fast 5-second heating 
saves time and current. “Over-and-under” 
position of terminals lets you see even 
more with prefocused spotlight. 

SOLDERING No need to unplug gun between 
jobs; power comes on only when 

GUIDE you pull the trigger. Order from 
aan your distributor or write for bulle- 


TIPS” —new, tin direct. 
practical MANUFACTURING COMPANY 
soldering 


suggestions. 830 Packer Street e Easton, Pa. 
10c¢ of your distributor's 
or order direct. 









fully 
illustrated 
20 page 
booklet of 
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enamel as well as in extruded form and as covering 
over prevarnished wires. Tetrafluoroethylene coatings, 
too, begin to find some application. 

An interesting instance of the catalytic influence of 
drying oils for insulating purposes was shown at last 
year’s Conference on Electrical Insulation by P. E. 
Demmler of the Westinghouse Electric Corporation.’ 
He showed that Chinawood oil (tung oil) can be gelled 
inside the cavities in electrical devices at a relatively low 
temperature when it has been suitably treated with an- 
hydrous ferric chloride. The resulting product is (by 
this reviewer’s experience) indeed a tough, coherent 
material, reddish in color and chemically of the appear- 
ance of a resinous gel. How far this reaction can be 
used in developing commercially practicable insulating 
varnishes is of course still to be seen. 

Another new development? is based on the use of pre- 
gelled materials for the production of insulating var- 
nishes. Ordinarily an insulating varnish is based on (1) 
a compound in its initial, fully soluble state; (2) appli- 
cation in this form; and (3) formation afterwards of 
the nucleus of the insoluble gel-forming state. In the 
new method, the latter is formed first and independently 
as a separate step in the production of the varnish itself. 
The process makes it possible to produce the nucleus of 
the insoluble state and to resolubilize it without destroy- 
ing the substance. Previously, this has not been possible, 
since the gelled material was no longer molecularly dis- 
persible or capable of forming a stable solution. 

Insulating varnishes based on this process have (when 
properly cured) a markedly high resistance to heat ex- 
posure and to saltwater exposure; they form films of 
very high bending resistance and maintain their elas- 
ticity for a long time. They can be cured on glass-fiber- 
covered wires at high temperature without turning brit- 
tle. And they have interesting typical chemical charac- 
teristics. Especially interesting is the insulation resist- 
ance at elevated temperatures. Details of these tests and 
others appear in Table IV. Experimental work to date 
indicates that this method of pretreating the varnish 
compound (¢e.g., pre-gelling) may eventually produce 
significant improvements in insulating varnishes. 

This discussion on new developments in insulation 
varnishes has necessarily been rather brief and has high- 
lighted those currently important or potentially inter- 
esting. 


Testing of Insulating Varnishes 


Reference has already been made to standard testing 
procedures, as set forth by ASTM, the Navy, etc., and 
also to the fact that such procedures in many instances 
are found inadequate in terms of practical application 
and service conditions. For this reason, research 
workers in the field are impelled to develop new test 
methods—some practicable over a wide area of applica- 
tion, others limited in scope. 

The possibility of testing insulating varnishes in film 
form without a supporting base might be advanced here, 
although not all varnishes will be suitable for such form 
of testing, if their film lacks sufficient cohesion to be 
separated in this manner. Moreover, other varnishes 


might be too brittle for such tests, even though they 
® See “Research Progress in Dielectric Materials,’ p. 116, December 
1948, ELectRicaL MANUFACTURING, for abstract of this report. 


*“*Method for Solubilizing Insoluble Gelatinized Oils,’ U. S. Patent 
No. 2,476,879, July 19, 1949, to Max Kronstein. 
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e ce 
Manufacturers depend on The - 
Standard Transformer Company 
to furnish them with control trans- 
formers for their electrical equipment. 
For many companies the record of success 
with Standard Transformers dates back to 
1919. Crane, rolling mill, electric furnace, 
press, hoist and elevator operations give daily 
proof of Standard dependability. 
If you want a transformer designed to meet 
your special requirements, why not let Stand- 
ard’s experience and capable engineers work 
with you? They know how to obtain accu- 
racy and reserve capacity...compactness and 
operating efficiency. 


The Clark special control, shown here, is an ap- 
plication of Standard control transformers. The 
manufacturer, The Clark Controller Company, 
has used Standard transformers for over 20 years. 
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In SWITCHES, FLASHERS and RELAYS 
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from 

Pibsil 
ENGINEERS... 
GIBSILOY engineers are qualified 
to solve every type of electrical 
contact problem—from contacts for 
delicate relays to those for heavy 
circuit breakers. The complete line 
of Gibsiloy contact materials per- 
mits them to select the one exactly 
suited to a given application. 

Gibsiloy service also includes the 
design and manufacture of com- 
plete contact assemblies. 


Write today for our Contact Recommen- 
dations data sheet. 


fibsiloy Gigson Ecectric COMPANY 


$349 Frankstown Ave., Pittsburgh 21, Pa. 











might be very well suitable for producing mechanical] 

hard coils as needed in certain applications, But, on 4 
these limitations in mind, it might still be of interest to 
describe the method of producing these separate films 
(The author developed it a number of years ago, but hes 
never published it for wider application. ) 

Any strong and well-gummed paper, as used for jn. 
stance in the production of gummed paper tape, can he 
employed in the test as the initial supporting base, This 
paper is attached around a flat plate (metal, glass, or 
wood) with the gummed side to the outside. The per 
is so applied that the plate is covered from all sides 
against penetration by the varnish from the underside of 
the paper. The varnish is then applied uniformly on the 
gummed surface of the paper and the base-plate with the 
varnished paper is dried in an oven around 90-100 ¢ 
(The temperature is kept below this level because other- 
wise the gum material might easily lose its solubility.) 
After the film appears dry, a second and finally a third 
coating can be applied. It is feasible, and often con- 
venient, to allow the varnish after its wet application to 
drain off in a vertical position, before exposing it to the 
baking temperature. In this case the second application 
should be drained in the opposite direction and so on, 
in order to obtain a uniform film thickness. 

Afterwards, the coated and dried gummed paper is 
cut off the base-plate and is immersed in lukewarm 
water and kept there for about 15-20 min to allow the 
water to penetrate the uncoated and ungummed side of 
the paper so as to soften or dissolve the gum underneath 
the varnish film. Carefully the film is then loosened with 
a flat knife at the edges and an attempt is made to pull 
the film off the base. This can be done under water. If 
the film still resists the operation, a longer water im- 
mersion is required. Large film sections can be strength- 
ened before the final removal from the base, by pushing 
a small strip of paper under the loosened edge to sup- 
port the film. If the coated gummed paper is left too 
long in the water or in too hot water, the water penetra- 
tion might be non-uniform, thereby causing irregular- 
ities in the appearance of the film. 


Varnish Film Itself Tested 


After the varnish film has been removed from the base, 
it is still contaminated on one side with remnants of the 
gum. By immersing this film in clean lukewarm water 
the gum can be further dissolved and eventually the film 
can be laid on a wet flat plate and the soft gum wiped off 
with clean wet cotton. By repeating this, a clean dry 
insulating varnish film can be obtained. In this manner, 
the oil resistance, elongation, dielectric breakdown volt- 
age and other factors can be determined on the varnish 
film itself. By folding the film the data can be deter- 
mined in heavier layers; or by testing in the bend, the 
bending resistance can be determined. Even though this 
procedure will not replace tests that use conventional test 
specimens with supporting panels or rods, they may 
give to the engineer additional facts about the material 
which he is specifying for his product. 

Another interesting method involved testing of insula- 
tion varnishes by the electrographic printing method and 
has been previously reported in this publication.® 


aie (Continued on page 188) 

5 Developed by the author and his associates. See “Research Progress 
in Dielectric Materials,” pp. 117, 176 and 178, December 1948, ELECTRICAL 
MANUFACTURING. Also “Testing Varnished Insulation,’ p. 128, March 
1949 issue. 
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You can, we believe, simplify your procurement of 
fasteners by coming to “National”. Besides the most 
complete line of standard fasteners made by any 
manufacturer, we make many special products, such 
as Phillips Recessed and Clutch Head screws and 
bolts, Rosan and Lok-Thred fasteners, Sems, Twin- 
Fast double thread wood screws, and lock nuts for 


every purpose. 
In many cases we have helped design new fasten- 
Other “National” ers to meet special needs. Our unusual experience 
Products Include and facilities in cold heading have solved numerous 
HODELL CHAINS production and cost problems for our customers. 
“National” products have earned a reputation for 
CHESTER HOISTS quality which they will continue to deserve. 


THE NATIONAL SCREW & MFG. CO. 
Cleveland 4, Ohio 
Pacific Coast: National Screw & Mfg. Co. of Cal. 


o Ar F 3423 So. Garfield Ave., Los Angeles 22, Calif. 
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New Robertshaw 


3 il Control 


FOR ELECTRIC RANGE OVENS 


Cuts in two oven elements for 
quick preheating 





Cuts in lower element and 
maintains oven temperature 
on that circuit only 


Cuts out top element shortly 
before oven reaches preheat 
temperature minimizing over- 
shoot 


A new high degree of automatic control of oven temper- 
ature is made possible by the new complete line of 
Robertshaw Electric Thermostats. The model illustrated 
combines the thermostat with automatic switching mech- 
anism in a compact, easy-to-install case. Four mounting 
positions are provided, together with close-up or extended 
bezel to fit any switch panel in range-top or mantel-back 
position. 

All operating parts have been reduced in size, and 
terminal screws are recessed to save space. Screws are 
inserted from rear, increasing accessibility and simplify- 
ing installation. 


Complete line consists of three basic models. Writs for 
complete information. 


in home and industry, EVERYTHING'S UNDER CONTROL 


Kobertshaw & 


: 


THERMOSTAT DIVISION A 


ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 











In this paper the author has made an attempt to giy 
a short review of the highly important problems of “4 


| compounding, application and testing of electrica} insu 
| lating varnishes in their present state and in new devel 
| opments. c 


He does not claim to have given a complete review of 


| the field, since it is not possible to do so in the limits of 


a single paper. But he hopes that he has given some 
facts which might be of interest and of practical assist. 
ance in a field whose chemical and engineering impor- 
tance is still much too little known in our industries 


Ooo 
—_——— 


Electrical Requirements of Plastics 
Molding Machines are Tough 
(Continued from page 106) 

— 
centrated heat, tubular units of triangular or circylar 
cross-section are advantageous as several of these can 

be located close together. 

In general, the heating bands are wired in parallel, 
in two or three independent banks or sections fed from 
a single-phase supply. These sections are quite different 
as far as wattage is concerned. For instance, on a 24-02. 
Reed-Prentice machine, the heating bands are divided 
in two sections: the front one is of 4575 watts and the 
rear one of 10,300 watts capacity making a total in 
round figures of 15 kw. With this power input, as much 
as 100 lb. of material per hour can be plasticized. For 
comparison, the heater of a 4-oz. machine has a total 


| wattage of 5 kw. and a plasticizing capacity of 30 Ib, 


per hr. 
In the molding operation, power is applied to the 
heater intermittently through the off-on action of the 


| controlling pyrometers. Roughly speaking, the “power- 


on” time is about 50 per cent of total, so that on a 15-kw. 
heater power consumption does not exceed 7 kw.-hr. 


| In the design of a heating cylinder, calculation of the 


| wattage cannot be made with much accuracy due to the 


many empirical factors involved that make the heating 
system one of unknown and variable efficiency. The 


| best approach to the problem is the employment where 


possible of the same design elements of a heater known 


| to operate successfully. It is usually found that the watt 
| density measured axially increases from the nozzle 


towards the rear, but as the diameters of the heater 
sections also increase, surface density is about constant. 
For comparative calculations or whenever the efficiency 
need not be known, the following empirical formula 
may be used: 


17.6 SW (T.—T 
Watts = -— : os 


where S = specific heat of plastic material 


W = weight of material, Ib 
Ts = molding temperature, deg F 
T, = room temperature, deg F 


t = time, minutes 


It is evident from the foregoing that on a heater of 
new design, tests should be carried out. Since the watt- 
age developed varies with the square of the applied 
voltage, for test purposes the wattage of a given set of 
resistance heating elements may be varied over a fairly 
wide range by varying the voltage actually brought to 
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AMERICAN QUALITY SPRINGS 





put onformance MAUNANCE into any product! 


HE ever-swelling tonnages of springs being shipped 
an of our mills . . . the enthusiastic comments our 
salesmen and engineers are receiving from all quarters on 
the performance of these springs, are hard and fast proof 
of this fact: 


American Quality Springs are one of the best forms 
of “performance insurance” you can possibly give 
your product! 


Just 30 minutes spent in one of our spring mills would 
convince any spring user that he could place complete 
confidence in our American Quality Springs. For he’d 
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see machinery and facilities that are generally regarded 
as the finest in the industry. He’d witness the skilled 
work of some of the best spring and wire men in the 
country. And he’d see the over-all efficiency which is 
characteristic of all of our wire product operations. 

Our engineers know springs. They’re ready to tackle 
your problem. Why not get in touch with us soon? 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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IDEAL 
“Thermo - Grip” 


SOLDERING 
SET 
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their terminals. Variable-voltage transformers, multita 
autotransformers and series-parallel switches are val 
uable in running experiments of this kind, r 

Heaters are often single phase rather than three phas 
because it simplifies the wiring of the heater coaires 
panel and of the heater itself. Moreover, whenever the 
power supply is higher than 220 volts, a single-phase 
rather than three-phase transformer suffices. Unbalanc. 
ing in the feed lines due to the single-phase load ig sel. 
dom objectionable. Where the question of unbalance 
does come up, it is recommended that the molder first 
attempt to balance the machines in the network, rather 
than balance the heater of each individual machine. In 
other words, it is better to stagger the single-phase heat. 
ers of several machines between the three legs of the 
three-phase system, than to design heaters that would 
draw a balanced load from the network. 

Current input to the heater sections is separately and 
independently controlled by means of pyrometers, Fig, 7, 
A detailed discussion of the characteristics of tempera- 
ture controllers is outside the scope of this article as it 
involves the general subject of measuring and control- 
ling temperatures electrically. 

It should be mentioned, however, that although it is 
the temperature of the plastics material that must be 
measured and controlled, it is impractical to measure it 
directly at or within the material itself. Usually, the 
thermocouples are placed closer to the outer surface of 
the heating cylinder at a location about halfway between 
the heating bands and the plastics material being heated, 
While this is an arbitrary way of measuring tempera- 
ture, it is practical and gives excellent results. The tem- 
perature indicated by the instruments is of course higher 
than that of the plastics material within the cylinder at 
any given time. Although molding temperatures must 
be held constant within a few degrees of a preselected 
value, molders are in no way handicapped by the fact 
that pyrometers read the temperatures of a particular 
spot of a steel cylinder that may be as much as 2 in. 
thick. The fundamental control is that this temperature 
does not fiuctuate. End-scale of the instruments is usu- 
ally 800 F, and thermocouples are usually of the iron- 
constantan type, although chromel-alumel couples have 
been used occasionally. 

As far as selection of the rest of the electrical equip- 
ment for plastics molding machines is concerned, like 
push buttons, limit switches, relays, solenoid valves, and 
so forth, the same guiding rules should apply as for any 
heavy duty, high production industrial machines. 9 oo 


NOTE: This article is based on an informal Con- 
ference Paper presented by the author at the North 
East District meeting of AITEE held at New Haven 
in April, 1948. 
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A Basic Approach to 
Servomechanism Design 

(Continued from page 85) 
a 
the autopilot on an airplane works on similar principles. 
Perhaps some day a servomechanism can be incor- 
porated in an automobile to steer it along a highway 
to replace the human servo. 

Regulation of such things as voltages, currents, of 
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motor speeds can be done easily with servomechanisms, 
To control voltages a servo could drive a Variable- 
voltage transformer with the output voltage balanced 
against a fixed reference voltage. Any difference be- 
tween the two voltages would be fed into the contro] 
amplifier as an error. Such a system could control 
much heavier loads than electronically regulated power 
supplies. About the same system could be used to 
control current. Again, the same general sort of system 
could be used to control the speed of a motor by driving 
a variable speed device with a servo. The usual dro 
in speed when load is applied to the motor could be 
eliminated because the servo would always be adjusting 
the motor speed to a pre-set value regardless of load. 
No drop in speed would take place unless the motor 
was overloaded beyond its capacity. 

Another important use of servomechanisms is in the 
operation of recorders. Besides being used to drive 
paper rolls in accordance with angular position or some 
other function, they also serve as mechanical amplifiers, 
It usually requires considerable force to drive a record- 
ing stylus; the servo amplifies weak electrical or me- 
chanical input signals until they are powerful enough 
to move the stylus. In one application electrical input 
signals are fed into one leg of a bridge circuit, while 
the other leg of the bridge circuit receives similar sig- 
nals from a servo driven attenuator, as shown in Fig, 4. 
The servo moves the attenuator until the two signals 
are identical and the bridge is in balance. The position 
of the attenuator shows the strength of the input signal 
and is mechanically coupled to the recorder stylus. 

Servo applications vary widely and can be found 
almost everywhere. There is a possibility of a servo- 
mechanism application whenever human actions are 
required for measuring, controlling or positioning. 

For the designer who encounters a problem which 
can be solved through the use of servomechanisms 
some choice between speed, accuracy and _ stability 
must first be made. If a high speed control system is 
required, high speed components must be used through- 
out with some sacrifice in accuracy or stability. If high 
accuracy is essential, slower speed servos must be used. 
Stability should not be sacrificed for either speed or 
accuracy. 

If the loads to be controlled have high inertia, the 
designer must again compromise on speed and accuracy 
to obtain a system free of hunting. If both speed 
and accuracy are required along with high-inertia 
loads, the choice would be a low-inertia servo with 
good antihunt properties, such as a clutch-brake servo 
with a suitable antihunt amplifier, 


Speed of Control Amplifier is Important 


The type of control amplifier used is governed by 
the type of servo system. If a slow amplifier with long 
time lag is used to control a high speed servo system, 
bad hunting will result. Even if the servo is capable 
of stopping in time, the control amplifier does not 
signal it to stop until too late and the servo overshoots 
the balance point, setting up hunting conditions. Con- 
trol amplifiers must be designed to work faster than 
the servos they control to avoid hunting. Accordingly, 
the speed requirements of the servo determine the 
kind and speed of the cv.trol amplifier. Relatively 
slow relays can successfully control a large slow-moving 
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AUDIO DESIGN 
ENGINEERS! 


In amplifier design, the weakest 
link in the chain may now be your 
strongest! Often the difference be- 
tween a good amplifier and a medi- 
ocre amplifier lies with the output 
transformer. Peerless 20-20 Line 
output transformers handle full rated power from 40 to 
10,000 cycles within 1 db. Examine this typical curve for 
an 18-watt rated transformer which shows power output 
and frequency response. Because of careful design, feed- 
back up to 25 db can be used with these transformers with- 
out experiencing appreciable difficulty from phase shift. 
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servo while electronic tubes would be used to control 
high-speed servos. " 

Several other factors enter into the design of a 
servo system. Size, weight, and maintenance may have 
important bearing on the type of servo used. An even 
more important factor may be the type of power avail. 
able to operate the system, as it may dictate the type 
of control amplifier and leave no choice in the type of 
servomechanism used. 

This article has dealt with a simple explanation of 
mechanical servomechanism principles and has de- 
scribed the various types of servos available. Once 
again, emphasis is placed on the stopping time of a 
servomechanism. It has been shown that many things 
influence this stopping time such as servo inertia, speed 
deadspot width, load inertia, brake, antihunt device, 
and time lag in the control. When a system exhibits 
instability and loss of accuracy the solution can be 
found by checking each of these points. ooa 
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Incompatible Standards 
—An International Problem 
(Continued from page 109) 





ance standard in metric units, and many countries on 
the Continent adopted this system as the basis for their 
national standards before World War II. The ISA 
committee made the tolerance system very comprehen- 
sive, and many grades of tolerances and allowances as- 
sociated with preferred diameters in tables of fits were 
jacluded to cover a wide variety of industries. The re- 
sult was an overly complicated system. 

Since then, the American Tentative Standard has 
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been under revision and Part I of a new American 
Standard of Limits and Fits, ASA B4.1-1947, has been 
approved and published. This comprises definitions of 
terms, tables of preferred basic sizes, and recommended 
values for tolerances and allowances. Part I] is stil] 
under development. 

At the Ottawa Conference in 1945 when efforts to. 
ward the unification of American and British screw 
threads were discussed, consideration also was given to 
the possibility of developing a uniform standard for 
limits and fits for the United States, Britain, and Can- 
ada. Shortly afterwards the three countries reached 
agreement on many of the data now covered by Part ] 
of the new American Standard. 

The ASA committee is studying the practicability of 
developing a series of tables for holes with tolerances 
increasing progressively in accordance with normal 
machining methods and practices and making a thor- 
ough study of practices in American industry with a 
view to determining the relative importance of each of 
the many factors which exert a major influence on a fit. 
Among such factors are the materials of the mating 
parts, hardness, surface finish, length of bearing, load, 
speed of rotation and lubrication. It is expected that it 
will be some time before Part II can be published. 

At the ISO Paris Conference it was voted that the 
ISA Bulletin 25 on tolerance standard would serve as 
a basis for future work. The scope was extended to 
sizes below 1 mm and above 500 mm, and the section 
on gaging is to be revised, according to W. H. Gourlie, 
standards engineer, The Sheffield Corporation. In ad- 
dition a resolution was adopted to include the develop- 
ment of a guide to promote the use of the system, as 
well as “to facilitate the choice of tolerances, clearances 
and interferences, most suitable from the technical as 
well as the economic point of view.” 

Unanimous agreement was reached promptly on 68 F 
or 20 C as the international reference temperature for 
limit gages and industrial length measurements. Inter- 
national agreement on this point had been reached 
under the former ISA and the temperature of 68 F has 
now become standard in all industrial countries. 


Ball and Roller Bearings 


Since the manufacture of ball bearings originated on 
the Continent of Europe, the dimensions from origin 
have been in metric units, including those made in the 
United States. On the other hand, tapered roller bear- 
ings were developed in the U. S. and their dimensions 
are expressed in inches. Efforts toward international 
unification of bearing dimensions began twenty years 
ago. An ISA committee was formed and in 1928 cir- 
culated a proposed layout of tabulated boundary dimen- 
sions (ID, OD and width) for consideration as stand- 
ard. These were generally followed in the U. S. as far 
as ball bearings and bearings with cylindrical rollers 
were concerned. However, the metric dimensions for 
tapered roller bearings were not acceptable to the U. S. 
Later efforts to get consideration for inch dimensions 
for tapered roller bearings were unsuccessful. How- 
ever, the Swedish secretariat of the ISA developed the 
layout further during the war vears and a complete 
proposal resulted in 1948. 

After World War II the ASA sectional committee 
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tenance, electronic control. 
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the output speed can be readily controlled and 
regulated. Sizes range from 14 hp to thousands 
of hp. Typical applications: fan and blower 
drives, centrifugal pump drives, calenders, ex- 
truders, wire drawing machines, draw benches, 
and printing presses. 

Dynamatic water-cooled variable speed cou- 
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operation is a desirable feature. Sizes range from 
10 hp to 1500 hp. Write for illustrated literature. 
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| B3, on Ball and Roller Bearings, was reorganized and 
| a new project, Numbering System for Anti- 
| Bearings, B54, was initiated. The ISO pro 

1948 was also submitted for consideration. 

At the Paris meetings held in 1949, the ISO pj 

: plan 
| and other proposals received from member countries 

were discussed but no action taken on detail questions, 
Therefore, it was decided that the ISO subcommittee 
on scope would review the proposals before the full 
| committee, except those related to tapered roller bear- 
| ings, and submit new proposals at the next conference 
| In regard to tapered roller bearings, the American 
| delegation explained again that the metric bounda 
ISO dimensions proposed for tapered roller bearings 
were entirely unacceptable and suggested instead that 
the dimensions of the proposed American Standard 
approved by the American Anti-Friction Bearing Manu. 
| facturers Association, be considered also for adoption 
| by the ISO as recommended international sizes. These 
dimensions are those of tapered roller bearings actually 
in production in the United States. Upon suggestion by 
the U. S., a second ISO subcommittee was appointed 
with the U. S. in charge to study tapered roller bear- 
ings further. 

The ISO committee agreed further that the general 
plan of boundary dimensions of radial bearings (other 
than tapered roller bearings) discussed at the Paris con- 
ference and the changes in that plan proposed by some 
of the delegations, should be given further consideration 
by the participating countries. 
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Adopting this hoist brake cam, produced by Bound Brook 
from “POWDIRON” (Sintered Iron) to accurate finished 
dimensions, ready for assembly, has meant: 


© Elimination of costly, time-consuming machining 
operations —“POW DIRON” assures an accurate fit. 


© Continuous lubrication on cam surfaces. 


work of the ISO committee on Ball and Roller Bear- 
ings has yielded the following results, according to 
Fayette Leister, vice president in charge of engineer- 


ing, The Fafnir Bearing Company, and R. M. Riblet, 
chief engineer of the Automotive Div., The Timken 
| Roller Bearing Company. Changes in the ISO plan of 
| boundary dimensions for radial bearings (other than 
| tapered roller bearings) desirable from the American 
| point of view, will be given further consideration. 
| American industry will take an active part in the formu- 
lation of the scope of the work and the establishment 
| of a program, including the assignment of priorities to 
different subjects. Finally, the standardization of tap- 
| ered roller bearings, in which little consideration has 
| been given so far to the American viewpoint, has now 
been assigned for advice to a subcommittee on which 
the United States is represented and for which it has 
assumed the secretariat. 


@ Full required strength for long-time service on tough jobs. 
@ Smooth, sure, safe operation. 


“POWDIRON” has proved to be the perfect material for many 
heavy-duty bearings, and structural parts such as gears, cams, 
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needed, “POWDIRON” parts and bearings can be vacuum- 
impregnated with lubricant to give thousands of trouble-free 
operating hours, without further need of lubrication. 


Consult our engineers on your re- 
quirements for structural parts and 
bearings. We've saved time and costs 
for others; we can do the same for you. 
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0 I would like to talk to one of your engineers about r " 

Non-Ferrous Perma Mold, Inc., a new company jointly 
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been incorporated in Ohio with factories in Mansfield. The 
Company new company brings to this country many new techniques 
Street City______ State in permanent mold castings. 
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This extremely heavy, heat-resistant handle 
is used on the Wagner Mfg. Company's 
Magnalite cookwear line and withstands 
oven temperatures reaching 500°, 


The teakettle handle for the Aluminum Cooking 
Utensil Co. of New Kensington is furnished com- 
pletely assembled—with right and left halves, 
red thumb pad, moulded-in inserts con- 
sisting of speed clips, aluminum 
stamped links and spring. 


The sales appeal of this VitaCraft stamped 
aluminum 2-quart pan is enhanced by 
the typical characteristics of this phenolic 
handle—by smooth pleasant feel, non-con- 
duction of heat and gleaming appearance, 


Let us give you a hand with your handles — 
good, durable custom-moulded pot and pan 
handles are a Kurz-Kasch specialty, as these 
three different specimens attest. All three do 
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quality products enjoy. They're as acceptable 
cost-wise as they are performance-wise— 
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handles and knobs. For full information on 
plastics—for any product that can be 
plunger, transfer or compression moulded— 
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the factory. We offer complete facilities and 


a pioneer achievement record second to none 


Kurz-Kasch, Inc. ° 1419 South Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 

Chicago, Harrison 5473 * Detroit, Woodward 2-5214 

Philadelphia, Granite 2-7484 * Dallas, Lakeside 1022 

Los Angeles, Prospect 7503 * St. Louis, Rosedale 3542 € 
Toronto, Canada, Adelaide 1377. 


EXPORT OFFICE: 89 Broad Street, New York City, 
Bowling Green 9-7751. FOR OVER 33 YEARS PLANNERS AND.MOULDERS IN PLA 





DECEMBER 1949 199 











Let Porcelain Products’ ceramists and electrical 
engineers analyze your insulator problems in the 
development stage. They are experts in design 
simplification and cost reduction. Whether your 
problem calls for casting, turning, pressing hot 
or cold, Porcelain Products is equipped to do it 
better for you. Send your inquiries together with 
prints and specifications today. Your inquiries 
vill receive prompt attention. 
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Assembly Savings Through 
Fastening Analysis 
(Continued from page 113) 

—_——— 

In another case involving both field servicing prob- 
lems and underwriters’ approval, a manufacturer of 
electrical switches planned to use thread-cutting screws 
driven directly into a plastics housing to hold vital con- 
nections in place. The method was efficient and econom- 
ical but entailed a field hazard that loomed as a stumbling 
block. The hazard consisted of over-tightening of the 
screws and stripping of the threads. 

Fastening engineers confronted with the problem 
developed an ingenious solution. A section of the shank 
of the thread-cutting: screws to be used was simply left 
unthreaded, Fig. 6. With threads both above and be- 
low the unthreaded portion of the screw, ample holding 
strength was assured and tapping action was unim- 
paired. Yet, if the screw were tightened hard enough 
to strip out the threads, the stripping could not be 
complete. A portion of the mating thread, opposite the 
unthreaded section of the screw, would always remain 
intact to hold the screw in place. Loosening would be 
the most serious possible consequence of over-tighten- 
ing .. . and the assembly method won approval. 

All of these actual case histories are only an indica- 
tion of what has been done in countless applications 
through fastening analysis applied in the design stage 
or later after production has started. Detailed study of 
specific products to find better, more economical fasten- 
ing methods is saving hundreds of thousands of dollars 
yearly in nearly every branch of the mass-assembly 
industries. 

And further application of fastening analysis to 
achieve even greater savings has almost unlimited possi- 
bilities. It simply remains for busy designers and pro- 
duction men to stop taking fastening devices and 
methods for granted and avail themselves of the spe- 
cialized assistance available from the fastener manufac- 
turing industry. 

Literally, fastening analysis is a way to prospect for 
valuable production short cuts . . . it can uncover a 
veritable gold mine of cost-saving opportunity in the 
design of nearly any product or on nearly any going 
assembly line. o00 





Design Trends 
and Transients 
(Continued from page 128) 





pension is stiff and the outer suspension to the large 
cone section is flexible. At the higher audio frequencies, 
the small cone section vibrates independently avoiding 
crossover interference characteristics of the usual high- 
low speaker combinations. The two cone sections vibrate 
as one over the range of crossover frequencies which is 
centered at about 2000 cps. This permits simplification 
of the usual multi-element crossover electrical network 
—only an isolating capacity is required to prevent the 
high-frequency voice coil from receiving too much low 
frequency energy. ooo 
(Continued on page 202) 
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Build more “SELL” into your product with G-E Wires and Cables 





The salesman may not even men- 
tion the cord when he demonstrates 
your product, but the customer 
soon finds out about the quality of 
the cord you use. 

Tough, good-looking General 
Electric Flamenol® cords mean continuous, dependable service under severe 
operating conditions. Their light weight and flexibility make them easy to handle. 
The thermoplastic jacket resists water, oils, acids, alkalies, and sunlight, and in 
addition gives the cord a smooth, glossy finish that cleans with a quick wipe. 
Flamenol cords... with the confidence-inspiring General Electric name... 
provide a strong link in a quality sales story. 

You can get Flamenol cords in a wide range of sizes — from Type SRT for the 
really tough industrial applications, to extra-flexible rip cord for wiring small 
devices. You'll like the way Flamenol cord strips clean for fast connecting... 
your customers will like the flexibility, neat appearance, and extra wear they get 
from G-E Flamenol cords. 

Why not give your products the added advantage of hard-wearing General 
Electric Flamenol cords? To get more information on these popular cords, write 
to Section W33-1222, Construction Materials Department, General Electric 
Company, Bridgeport 2, Connecticut. 





New heater cord. Nothing to fray 
. . at least ten times the abra- 
sion resistance of braided cords 
- smooth jacket that’s highly 
resistant to water, oil, and grease 
. sound like a heater cord 
you’ve been waiting for? It’s 
Preen-X, the all-new heater cord 
by General Electric, and it’s 
available now! Write for a free 
sample—see for yourself what a 
really new idea in heater cords 
Preen-X is. 


Portable cords. In addition to fa- 
mous Flamenol portable cords, 
General Electric also makes a 
complete line of neoprene and 
rubber portable cords for all pur- 
poses. Whatever the application, 
whatever the operating condition, 
you can select a suitable cord 
from this really complete General 
Electric line. 


Deltabeston® hook-up wires can 
meet your most exacting stand- 
ards for resistance to heat, cold, 
moisture, fumes, and flame. Rig- 
idly tested in the laboratory and 
proved in use, these lightweight, 
small-diameter, extremely flexi- 
ble wires are recommended for 
radio, electronic, and communi- 
cation equipment. See your Gen- 
eral Electric wire and cable 
representative for complete 
information. 


Fliamenol wires for machine con- 
trol circuits are built to stand up 
under oils, acids, and dampness. 
These tough wires are built for 
easy stripping — color-coded for 
easy circuit tracing. Every manu- 
facturing step is carefully con- 
trolled to produce a uniform, 
high-quality wire that will stand 
up under severe conditions. 
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Subminiature Hearing Aid 


Printed circuits and special capacitors 


nique Fenwal | brought reduction in size and weight with 


no sacrifice in dependability or quality, 
° * 
Thermoswitch 





ee circuit techniques offered opportunities 
| to reduce size and weight in developing the new 
Telex hearing aid shown in Fig. 1. For desired per- 
formance a three-stage “bread board” amplifier Circuit 
was used to determine the optimum values for circyit 


lermostat Amazes | components. Then, suitable miniature components were 


designed or purchased, and various miniaturization 


Heating Experts by 
Performing the 





“Impossible!” 





YES, manufacturers are discovering 
the remarkable line of Fenwal THER- 
MOSWITCH* units can give them help 
they thought mechanically impossible! A 
coal furnace manufacturer, for instance, 
found the Fenwal TH ERMOSWITCH* 
the only thermostat able to solve the | @ 





problem of automatic grate shaking. | 
Ordinary thermostats either could not 
stand up under punishment... or were | 





Fig. 1—Hearing aid made by Telex, Minneapolis uses 

: printed circuits and subminiature components to reduce 
You, too, can benefit from this un- weight and bulk. Case is aluminum with rolled silver 

beatable THERMOSWITCH* per- surface; microphone is behind rolled gold clip. 


formance. It has countless applications, 


too slow in operation. 


does away with costly control equip- 
ment, opens up new forms of precision- 
Fig. 2—Amplifier, shown 
actual size, consists of a 
; polystyrene plate 1% in. 
THERMOSWITCH* is accurate, rug-| side and 0.025 in. thick 
ged and simply constructed, with mech- | on which leads and resis- 
anism fully enclosed by the tempera-| tors are printed. Special 
ture-sensitive shell. Investigate it now! | Capacitors are placed in 
\%4 in. holes punched in 
plate. Three subminiature 
| tubes are inserted in sock- 
| ets attached to bottom edge 
| and lay flat against plate. 


control in all types of manufacturing | 


processes. Low upkeep cost, too. The | 


FENWAL INCORPORATED 
51 Pleasant St., Ashland, Mass. 


Temperature Control Engineers 


™" 
| 
1 
I 
I 
| 
I 
1 
1 
| 
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WRITE FOR 
BULLETIN ON 





* 


THERMOSWITCH 


* Reg. U. S. Pat. Off. 


methods studied. The amplifier, as finally designed, 
Fig. 2, was built into a polystyrene plate 0.025 in. 
thick and 1% by 2% in. Complete amplifier weighs 
only %¢ oz and has a volume of 0.05 cu in. Most of 
the conductors are colloidal silver printed on the poly- 
styrene. 

Since the smallest available capacitors were too large 


The Precision Thermostat For Temperature 
Control and Detection 


SENSITIVE... but only to heat 
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in size, a new hermetically sealed type was developed 
with a thickness of 0.025 in..and assembled into Y% in 
holes punched in the mounting plate. Each of the i. 
capacitors has die-cut leads 0.003 in. thick connected 
to the printed circuit by tiny rivets. Resistors are made 
of a colloidal graphite compound, deposited on the 
plate in a thin film. The compound etches into the 
plate providing good adhesion and resistance to heat 
humidity and abrasion. 

To simplify tube replacement, a special tube socket 
accommodating the three tubes was developed and de- 
signed into the mounting plate. This construction allows 
all three tubes to rest on top of the circuit plate, coy- 
ering the same area and adding about % in. to the 
thickness. The microphone fits on the other side of 
the plate and completes the instrument except for bat- 
teries. Power is supplied by a 15-volt B battery and a 
1.5-volt A battery. 

To reduce size and weight of the case, plastics were 
desirable for light weight, but the wall thickness re- 
quired took up too much space. Metal cases offered 
difficulties in acoustical performance, interference and 
static charges. Suspending the microphone eliminated 
some of the acoustical disturbance, and special con- 
struction eliminated static effects. 

Aluminum was desirable as a case material but lacked. 
the high surface finish needed for good appearance. 
_| A process was developed for rolling a thin layer of silver 
+! on aluminum sheet which could then be formed into two 
mating sections to produce the case. Polished silver 
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—' Now electronic induction heaters 
can be used in the shop. 


Electronic tube induction heating long was confined to the 
laboratory because the electronic equipment just ‘‘couldn’t stand 
the gaff’ of shop usage. 

After four years of intensive research and testing, The Ohio 
Crankshaft Company found the answer. The Toccotron 20 has 
proved a dependable shop tool for uniform, low cost production 
in numerous applications. 

Four Lord Plate Form Mountings effectively isolate the Power 
Contactor Panel Assembly and protect the Toccotron from vibra- 
tory disturbances in the shop, regardless of their direction. Tube 
assemblies also are protected by Lord Mountings. 

Whether you make electronic equipment or massive machinery 
—if your product is exposed to external vibration or if it has 
moving parts, a Lord Vibration Control System will increase its 
efficiency, durability and customer appeal. Consult a Lord engineer. 





See our Bulletin in Sweet's 1949 File for Product 
Designers or write for Bulletin 900 today. It describes . ° : 
the complete line of Lord products and services. Based on methods used in producing the high voltage 


needed in television, this 30-kv r-f power supply has been 
developed by Spellman Television Co., N. Y., for dust pre- 
LORD MANUFACTURING COMPANY, ERIE, PA. cipitation, electrostatic painting and insulation breakdown 
Canadian Representative: Railway & Power Engineering Corp. Ltd. tests. Voltage is variable from 15 kv to 30 kv through a 
control on the front panel. Also available in 60KV and 
regulated 30KV r-f supply with regulation of 1 per cent 


Cr) TAC meee y Ate at 1 ma load. ooo 
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custom molder’s know-how 


I; pays to use your 


“§mall” details, a big field for design improvement 


Be ae 





restyling, the Popex Electric 
Popper stood on 3-piece metal 
es . But Popex, Inc., executives 
- fecognized in this minor detail an 
‘for major improvement. 
With the objectives of neater appear- 
ance, less heat transmission and, if 
possible, lower costs, engineers of 
; Popex, Inc, and Plastics Moldings 
Corp. cooperated in redesigning the 

_ leg as a plastics molding. 


ia 7 ane 






“Minor” features are not always minor. 
This before-and-after story of the legs 
supporting an electrical appliance illus- 
trates how a small detail and the right 
Durez plastic can go a long way in 
making a product easier to sell, easier 
to use, and less expensive to produce. 

Many articles used by industry or in 
homes offer improved design oppor- 
tunities of the kind Popex, Inc., saw in 
the legs of their corn popper. 


PROJECT: 
Legs for new model 
“Popex’’ popcorn popper 


CUSTOMER: 
Popex, Inc., Blue Ash, Ohio 


MOLDER: 
Plastics Moldings Corp: 
Cincinnati 


MATERIAL: 
Durez black phenolic, 
general-purpose grades 


As often happens, success-insurance 
lay in joint effort. Custom-molders 
contribute a lot more than production 
facilities toward the success of the job. 
These molders recommended sections 
and contours providing the maximum 
strength with the greatest economy. 
Thus, by using Durez 791 general-pur- 
pose phenolic, which is used also for 
the handles and knobs, cost was rfe- 
duced while sales appeal was added. 


PHENOLIC 
RESINS 



















Durez phenolics offer your engineers 
and molders a very broad range of 
materials. These are grouped in eight 
classes corresponding to the field of 
use in which they will give the best 
service. Your custom molder knows 
how to choose the right one and how 
to use it. 

Durez technicians in leading cities 
are always available for consultation. 
Call them ... or write us at any time. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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Accurate Springs 


Cost conscious purchasing 
agents, engineers and produc- 
tion men examining their 
sources of supply will do well 
to consider Accurate as a source 
for springs, wire forms and 
small stampings. We at Accu- 
rate have an enviable record of 
saving money for our custom- 
ers. Our production “know- 
how” is backed by a modern 
plant equipped with the very 
latest cost-cutting springmak- 
ing machines to produce uni- 
formly accurate components 
for your product. 

We would welcome the op- 
ae to show you what we 

ve done for others and what 
we can do for you. Give us a 
ring or write us today. 


Arcuate 


COST CONSCIOUS QUALITY 
Since 1930 


conscious ? 
alc. 





provided a fine appearing durable finish while th 
aluminum gave required rigidity and light weight. The 
self-adjusting clip is rolled gold with a grill pierced 
out to allow sound to pass through to the microphone 
mounted directly behind it. Firm fastening provided h 
this clip design eliminates clothing noise, Oo ay! 


Rectangular TV Tubes 


With the development of special glass fabrication 
methods, television picture tubes with rectangular 
screens are now being introduced by several tube 
manufacturers. Principal advantage is in weight and 
space saving; the new 16-in. rectangular-face tube 
takes up approximately the same space in the cabinet 
as a 12-in. round-face standard tube. Replacing a round 





Television tube with a rectangular face delivers a 16-in. 
picture with a tube structure comparable in size and 
weight to a conventional 12-in. round tube. First type 
number, 16RP4, has been assigned to Hytron Radio & 
Electronics Corp., Salem, Mass. for the tube shown here. 


16-in. tube the new rectangular tube saves about % 
the weight of the round tube and 3% to 4 in, in 
cabinet height. 

Wide-angle deflection type structure, as used on 
latest round tubes, reduces the length of the 16-in. 
rectangular tube to approximately the same as for a 
round 12 in. type. 

First type number assigned for a rectangular tube 
is 16RP4, issued to Hytron for a tube 11% in. high, 
1434 in. wide and 1834 in. long; diagonal is 16% in. 
Gun structure is the same as for round-face tubes, 
using electromagnetic focus and deflection, with an 
operating rating of 12,000 volts. No high-voltage iso- 
lation of the tube is necessary and no changes in cir- 
cuitry are required. 

Other tube manufacturers will shortly announce 
similar tubes, probably under the same type number. 
Other face sizes are also under development, to bring 
these advantages to smaller size tubes. oo0 


Eleetrosonic Clothes Washer 


ACCURATE SPRING MFG. CO. 


3817 W. Lake St. * Chicago 24, Ill. | Sound waves at double power line frequency are pro- 


duced in water by a 7-in. diaphragm in this washing 


Springs, Wire Foms, Hampings | machine recently placed on the market in Australia by 
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f.| La IN THE FIELD OF SELENIUM RPCTIFIERS! 
KOTRON SELENIUM RECTIFIERS 


GUARANTEED BLOCKING 40.VOLTS PER CELL! 
1/3 LESS SPACE —'/3 LOWER COST 








‘ne ee NEW STANDARD 
FOR 
HIGH-VOLTAGE, 
LOW-CURRENT 
SELENIUM 
RECTIFIERS 


OTRON alone manufactures 

selenium rectifiers to block from 
6 to 40 volts A.C. rms per cell with 
optimum current rating for each volt- 
age. Kotron is the first to produce 
commercial rectifiers embodying this 
relationship. In high voltage appli- 
cations, Kotron uses fewer cells than 
ordinary rectifiers—thus reducing size Cutty ten 
and cost. In low voltage applications, 
Kotron works at higher current den- 
sities per sq. in. of rectifying area than 
ordinary selenium rectifiers, reducing 





E : ee Ur Ce KOTRON Ordinary 
size and lowering cost. ei ee eee ‘iets Selenium 

In either direction, Kotron sets new aed bead: allies Rectifier 
standards! 


. : 73 CU. IN. 122 CU. IN. 
Kotron mechanical features match 


Kotron superior electrical characteris- 

tics. Square or rectangular plates COMPARATIVE SIZES OF RECTIFIERS FOR SAME WATTS OUTPUT 
offer maximum wattage in minimum 
space. Rectifier cells and terminals 


NEW STANDARD FOR 
LOW-VOLTAGE, HIGH CURRENT 
SELENIUM RECTIFIERS 


are mechanically interlocked to pre- 
vent twisting out of alignment in stack 
assembly (pat. pending). Double 
terminals, where necessary, facilitate 
connection to external circuits. Eche- 


1. 9-volt, 100 amp. center-tap, fan-cooled, 
fast-charger KOTRON RECTIFIER (44 cu. in.) 


lon terminal structure eliminates sold- 
ered or internal stack connections. 


OTRON rectifiers whether for 





| ampere or thousands of am- Copper 

peres, are custom-built and tailored to & Ordinary = 
the application, giving maximum effh- Copper Selenium — 
ciency with minimum cost. Kotron wane Rectifier 
rectifiers f d by seleni an 

ifiers are manu facture y seleni- acne por TOF CU. be. 
um rectifier specialists with years of 
technical experience. ‘Their special- COMPARATIVE SIZES OF RECTIFIERS FOR SAME WATTS tha 


ized engineering knowledge and con- Proportionate savings in size and weight for low-voltage, high-curren 
‘ ] i . ‘ . s applications such as electro-plating, power supplies, et« 
sulting service is available without 


.. ee) mr 





Write for descriptive sheets. Sub- 


AN AFFILIATE OF STANDARD ARCTURUS CO 


mit specifications on your require- 54 CLARK STREET an 2 


ments for quotations. 
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Now—a thermostat 
with practically ZERO 
femperature 


differential 


THE 
| EDISON 
| SEALED 
| THERMOSTAT 


Becauss of their sealed-in- 

glassconstruction and exclu- 

sive contact design, Edison 

Thermostats do not require 

; any mechanical snap action. 
With no mechanical inertia 
to be overcome, tempera- 
ture swing due to differen- 
tial is almost completely 
eliminated. 


Other Advantages 


| In addition to this important advantage, the hermetic 
seal makes Edison Thermostats impervious to dust, 
moisture or corrosion, and safe for use in explosive at- 
mospheres. You can specify them with confidence for 
temperature control in air or gases, liquids or solids. 
Though small in size they provide substantial power 
handling capacity—some standard models are rated up 
to 8 amperes and 250 volts, AC or DC. 


Long Contact Life — Stable Control 


Since they operate in their own arc-suppressing atmos- 
pheres, Edison Sealed-in-Glass Thermostats show al- 
most no visible arc, even on direct current. This assures 
long contact life at rated load, without deviation from 
| the original control point. Highly resistant to shock and 
. vibration, they offer the equipment designer unique 
advantages wherever an accurate, dependable temper- 
ature operated switch is needed. 


Edison engineers are available to help you select the 
most suitable unit and to assist you in designing it into 
your equipment. Write for further information. 


298 Lakeside Avenue, West Orange, New Jersey 


4 
SR INSTRUMENT DIVISION 


ao Sn ee Wd to) 8 


INCORPORATED 


EB 
no 
a % 
7 
a ee Oe 


J. E. Excell and H. J. Jones, Melbourne. Ra 











pid vibration 
suspen- 
Operated 


shakes dirt loose from clothes, holding dirt in 
sion. Power unit 16 in. high and 8 in. diam is 





through a 32-volt transformer from 110 volt line. Clothes 
are packed around the machine and covered by hot 
water and the usual amount of soap added. Complete 
washing action is said to take less than 5 min. O00 


Plastics Heating Element 


Heating element made of a conductive thermosetting 7 
plastics may be sprayed on base materials such as metals, 
laminates and fabrics. Manufactured by Electrofilm 
Inc., North Hollywood, Calif., the wattages range from 7 
15 to 2500 watts per sq ft but a maximum temperature 
of 400 F must not be exceeded. 

Originally developed for deicing various aircraft 
equipment such as wings, propellers, cowlings, it is 
being used as a heating element in plastics forming and 
laminating dies, photographic film drying rollers, radiant 
heating panels and surface heaters. Available in four % 
types for use with various materials: type 1701 pri-¥ 
marily for metals; 1702 for semirigid insulating mate-] 
rial such as fiberglass laminates, plastics, and wood fiber | 
products ; 1703 for coating or impregnating cloth to pro- 
vide a very thin flexible element ; and 1704 is rigid ele- 
ment for use on metal in which the metal is one elec- 
trode and the current flows normal to the plane of the 
heated element. It is unaffected by weather, solvents, 
fuels, lubricants, dilute acids, ambient temperatures 
ranging from —120 to 400 F, and is resistant t0 
abrasion. Having a specific resistivity of 0.1 ohm to 3 
megohms for a nominal film thickness, the plastic may 7 
be applied to operate on any voltage from 6 to 220 volts 
d-c or a-c, 60 to 400 cycles. The film may be applied in 
varying thicknesses over the surface of the base material 
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parts will save you time and 


ered fasteners and 


qownsend engine 


jn your operations. Their economy has been proved jin many jndustries 


% 


use with 4 multitude of products where cold headed and roll threaded 


Townsend engineers will be glad to help reduce 


items are applicable. 


your costs by recommending the best standard or specially designed 


products. Call or write today to: 


ewnsend 


nC aelalae 1816 


fasteners and parts for your 


COMPANY — € 


New Brighton, Pa. 


(Parts shown one-half size) 
Chicago 38, Ill 








MINUTES SPENT WITH 
THIS EMC SHEET 
PML LT Lee lg 
GOOD POWER- ZONE 
OPERATION 


Write for this specification sheet 
today. It is a quick, simple means of giving EMC engineers 
facts about your product, which can be fitted with a custom- 
designed EMC Motor if its power requirements come within the 
range of 1/2000 h.p. up to 1/2 hp. 
No obligation. 


ELECTRIC MOTOR CORPORATION 


Division Howard Industries, Inc. 
RACINE © WISCONSIN 








Also Mfrs. of CYCLOHM Precision-Built Induction Motors 


PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Com ted for ambient 
temperature changes from to 
wa 'Hermetically sealed; not ailected By 
altitude, moisture or other climate changes 
SO eae - + » Octal radio base 
eas pact, t, , inexpensive . .. 
Circuits Evailable: SPST Normally Open; 
SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


°° Amperite REGULATORS are the simplest, 
htest, cheapest, and most compact method 
obtaining current or an regulation 
. - » For currents of .060 to 6 Amps. 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 


“ee 














to give desired heating characteristics—more oy la 
heat in any one position. " 

In a typical application to a metal base, a layer of 
insulating varnish from two to four mils in thickness js 
applied before the Electrofilm is sprayed on. The thick. 
ness of film may vary from 0.003 to 0.020 in. anq is 
cured at a temperature of 300 to 400 F if the base mate. 
rial allows. Copper wire cloth electrodes are then 
cemented to the element and terminals are installed, A 
protective coating of insulating varnish, synthetic ryp. 
ber, thermal insulation or electroplated metal may be 
used as a protective coating. Ooo 


Nonmagnetic-Coating Meter 


Novel portable instrument for measuring the thick 
ness of nonmagnetic coatings on carbon steel or iron 
made by Lea Mfg. Co., Waterbury, Conn., consists of a 
solenoid about 5 in. long encased in a plastics holder, 





Within a % 6 in. diam glass tube with indicating scale 
is a soft iron core carrying a pointer. 

With the solenoid energized from a 110 volt, 60 cycle 
source, the instrument is held vertically over the piece to 





Sa 


Putting the horse on an equal footing with the radio 
squad car—so far as communication is concerned—the 
Miami, Fla., police department’s mounted patrolmen are 
now equipped with Motorola’s handie-talkie units. These 


miniature two-way radios are the commercial parallel to 
ooo 


a Motorola military development. 
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Floor maintenance machine equipped with 


neoprene parts to withstand abrasion, oils, 


grease, scouring powders 


ROC A dad 


DECEMBER 1949 


Courtesy: 
S. C. Lawlor Company, 
Chicago, Illinois 


TSED ON any type of floor, this Lawlor 
machine scrubs the surface, loosens dirt 
and grime, then draws off dirty water and 
squeegees the floor bright and clean—all in 
one operation. It’s designed as a quiet, com- 
pact unit . . . and built for long dependable 
service with key parts made of Du Pont 
neoprene. 

Theneoprene-jacketed cable can be dragged 
over rough surfaces and through oil puddles. 
For neoprene withstands abrasion and grease. 
Solid neoprene tires on the wheels assure 
quiet movement . . . resist deteriorating 
fluids. And the neoprene squeegees stand up 
under constant flexing and abrasion. 

Perhaps neoprene may help solve your 
problems involving rubber. Although Du Pont 
does not make finished neoprene products, 
we'll gladly help you find a 
source of supply. E. I. du Pont 
de Nemours & Co. (Inc.), 

Rubber Chemicals Division, 
Wilmington 98, Delaware. 


FREE! THE NEOPRENE NOTEBOOK f. 
Full of interesting stories. New, unusual 
applications of neoprene to build new products . . . improve 
old products . . . reduce maintenance costs. 
E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division F-12 
Wilmington 98, Delaware 

Please send me free issues of The Neoprene Notebook. 


Name 


Position 
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RESISTORS 


Resist Violent 
Temperature Changes 


because all parts are 


MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won’t affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formu- 
lated and made by Ward Leonard ... wire drawn to 
Ward Leonard’s specifications. 


WARD LEONARD 
ELECTRIC COMPANY 


PRReeauke- EE nw nccud Cotiol 
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be measured allowing the glass tube with its core to rest 
on the surface. Solenoid is raised slowly until the cor 
leaves the surface, and the pointer position read. Scale 
is calibrated in terms of coating thickness, Accuracy on 
coatings from 0.0002 to 0.008 in. is said to be plus o 
minus 10 per cent for steel thickness of 0,001 in. ‘es 
over and plus or minus 15 per cent on thickness under 
0.0001 in. Ooo 


REPRINTS OF FEATURE ARTICLES 


In this space each month new reprints of features 
in current issues of ELECTRICAL MANUFACTURING 
will be listed. Single copies will be supplied free of 
charge to readers of record upon request to: 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices for bulk quantities of listed reprints will be 
supplied upon request. The following reprints are 
currently available and requests from readers of rec- 
ord will be served in order of receipt. 


Impact of Military Requirements on Product Design, 
October 1949 

Vitreous Enamel for Electrical Insulation, September 
1949 

Multiple Circuit Connectors, September 1949 

Plastics Field Survey, September 1949 

Portable Batteries, August 1949 

Three Control System for Adjustable Speed Drives, 
July 1949 

Ball Bearing Lubricants for High Temperature, june 
1949 

What the Armed Services Want, March 1949 

Flea Power Synchronous Motors, january 1949 

Built-in Controls for Pressure & Temperature, january 
1949 

Unified Screw Thread Standards, january 1949 


A few feature articles reprinted from 1948 issues 
are still available in limited quantities, including: 


Gearmotors—Their Design and Application, November 
1948 

Electrical Timing Devices—Selection Based on Per- 
formance Factors, September 1948 

Flexible Cords, September 1948 

Quality Control for Designer of Coil Springs, September 
1948 

Balancing Cost and Performance in Universal Motors, 
September 1948 

Stalled-Type Torque Motors for Holding and Resisting, 
August 1948 

Three Design Considerations in Selecting Resistance 
Alloys, August 1948 

Thermistors as Components Open Product Design Hori- 
zons, August 1948 

Adhesives, too, are Fasteners, july 1948 

The Container, too, is an Integral Element in Product 
Design, February 1948 

Performance of the New Alnico Permanent Magnet 
Materials, and Alnico Materials for Small Motor 
and Generator Fields, February-March 1947 

Glass-to-Metal Seals in Electronic Components, February 
1947 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 


EVRA EA! 


'RHEOSTATS 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


The PROGRESSIVE 


MANUFACTURING CO. 
44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 
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COA NAME PLATES 


Spotlight Your Product | vecramastas contents 


Etched or lithographed, Ecoa name plates are permanent The greater number of solid rectangular cuenesine gives 
marks of distinction, reflecting the pride you have in your 


product. You can save money on name plates by choosing | Ward Leonard multi-step rheostats finer control with 
from nearly 5000 shapes and sizes for which we have dies | smoother contact arm operation—and with all the ad- 


in stock. Ask us to quote on your name plate requirements. vantages of the Vitrohm construction 
If your engineering department can use our book of die ° 


shapes and sizes, write for it on your letterhead. The solid metal contacts, connected to the resistance 

STE Siege cee | element by a patented Ward Leonard method and em- 

| bedded in vitreous enamel—assures a mechanically and 

| electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 

Co., 34 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 
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ETCHING COMPANY OF AMERICA 


1520 Montana St., Chicago 14, Dept. E-12 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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Electrical Engineer, machine tool company, says: 
“TI think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, sery- 
ice factor, breakdown torque, and starting current all] 
rated on a clear-cut, uniform basis we’ll know in ad. 
vance that the motor will do the job.” 


standardization 











Chief engineer, portable tool plant, says: “I sim- Vice-President, washing machine company, says? 
plify design when I specify series-motor parts with “The use of standard washing machine motors helps 
NEMA standard dimensions for our portable tools. our dealers to give dependable service. With stand- 
By designing tool housings to take parts conform- ard motors, the service man can take full advantage 
ing to these standards, I simplify case construction, of the motor manufacturer’s motor-exchange and re- 
obtain interchangeable motor design, and lower pair-service plans—take the headaches, and delays, 
overall costs.” out of motor repairs or replacement. He can be sure 


that the motor he puts back on the job will perform 
as it should.” 
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President, electric blower corporation, says: “The 
big thing about the new fractional-hp motor stand- 
ardization plan, to me is that we stand a better chance 
of getting ‘off-the-shelf’ delivery of motors when they 
are a big-production item, instead of a special. Also, we 
eliminate special jigs and fixtures, and the need for 
making universal mounting bases and adapter plates.” 





Head of oil burner firm says: “Standardization of 
motors and parts is most important to our company. 
Our burners can be made in several sizes and types 
without changing the motor size or application, even 
when making improvements and new models. Stand- 
ardization means lower production and inventory costs 
for oil burcer manufacturer and distributor or dealer.” 


GENERAL @® ELECTRIC 
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vu. S. AIR FORCE 


"Yellow 


means 
THIS RELAY 
IS GOOD! 


The coveted “Yellow Dot” signifies this relay 
meets USAF requirements for reliable operation 
under extremes of altitude, temperature, humid- 
ity, shock and vibration. 





4 








Whether or not your product is destined for 
Air Force applications, you benefit by using a 
relay which has type approval under such exact- 
ing specifications. 

The hermetically sealed Class ‘‘S” Relay at the 
left is USAF Type S49B6901, 24-volt DC coil, 
4-pole double throw contact spring combination, 
wired and terminated as shown. 


Other telephone type relays can be supplied 
with or without hermetically sealed enclosures. 
For additional information, send for Circulars 
1700 and 1702. Write AUTOMATIC ELEC. 
TRIC SALES CORPORATION, 1033 W. Van 
Buren St., Chicago 7, Illinois. In Canada: Auto- 
matic Electric (Canada) Limited, Toronto. 





Similar relay 


with polarized 
Similar relay plug-in 
with AN Con- mounting for 
nector A.E. miniature 
C@a Os type socket 
H-87312 A.E. Co. No. 

H-870005-1 


RELAYS SWITCHES 
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Aluminum is 
Many Metals 


acts at 4 





on Alcoa Aluminum Alloys and Mill Products 


YOU CAN GET THESE FABRICATED PRODUCTS 
FROM ALCOA IN A RANGE OF ALLOYS AND TEMPERS 


@ What are the 11 design and production ad- 
vantages of Alcoa Aluminum? 


@ |s Alcoa Alloy 75S available in extruded shapes? 


@ What fabricated mill products are available 
from Alcoa? 


@ What how-to-do-it motion pictures can | borrow 
from Alcoa? 


Now you can find answers to these and many 
other questions about Alcoa Aluminum Alloys. 
All in one handy, easy-to-file source called “‘Alloys 
and Mill Products of Alcoa Aluminum”’, 

This book will make it easier than ever for you 
to choose the right Alcoa Alloy. To get your free 
copy, write ALUMINUM ComPANY OF AMERICA, 
663M Gulf Bldg., Pittsburgh 19, Pennsylvania. 


Extrusions — Extruded sections in a 
choice of six standard alloys. Ex- 
trusions give you exactly the shape 
you want without cost of building 
up the part. Low die cost; many 
shapes available from stock with- 
out die charge. 


Fasteners— Complete line of Alcoa 
Aluminum Fasteners in all popular 
types and sizes, bright or Alumilite 
finish. Fasten Aluminum with Alcoa 
Fasteners, eliminate red _ rust- 
streaks. 


Screw Machine Parts — Carefully 
engineered by the men who de- 
veloped Alcoa Aluminum Alloys for 
screw machine work. Alcoa offers 
better engineered screw machine 
parts at competitive prices, de- 
pendable delivery schedules. 


Impact Extrusions —The new one- 
punch parts made by Alcoa that 
give you wide choice of designs 
on many hollow parts—often lower 
in cost than spinning, drawing, 
casting or die casting. 





INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED + WIRE - 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS - 
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FASTENERS * 


ROD - BAR + TUBING + PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS * IMPACT EXTRUSIONS ® 


FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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The story of a “Reel” success 


%.° 


ito ae el al 
homes, schools 
and radio stations Mode of 
Koppers Polystyrene’ 8 | 
Minnesota Mining & Many 
facturing Co Minneapolis 


Minnesota 


. 


ee ow 
- ™ Se 
*, . wy a ” 
: 3 


@ It seems simple enough to make a satisfactory reel for rs Re Nae 


a magnetic tape recorder or a home movie outfit — but 
manufacturers know differently. They’ve tried various 
kinds of metals, fibre, cardboard and plastics. Some reels 
would bend out of shape, become noisy, or break the tape. 
Others could not stand the mechanical abuse or would warp 
due to heat. 

A Koppers salesman was discussing the problems with 
acertain manufacturer and suggested Koppers Polystyrene 
8—the low-cost, rigid plastic with a high heat-distortion 
temperature. They tried it—with immediate success. They 
found that Polystyrene 8 had the necessary resistance to 
heat .. . it had ample mechanical strength . . . did not bend Koppers makes various types of Polystyrene to 


out of shape when dropped . . . and was much quieter in suit different applications. Our technical staff is 
+ PDR RRA TRAE ready at all times to help you improve your de- 


; . signs and to recommend the best plastic for your 
What’s more, the low price of Koppers Polystyrene 8, its particular application. Bring your plastics prob- 

easy moldability and fast molding cycle made it possible lems to Koppers. 

to produce reels in great quantity and at low cost. As a re- 

sult the reel is widely used in homes, schools, institutions 

and radio stations. This is another instance where a Kop- 

pers Perfected Plastic has helped a manufacturer solve a Koppers Company, Inc. 


| bl =i Chemical Divison, Dept. EM-12 
toug 1 problem. J = Pittsburgh 19, Pa. 


What is your problem in plastics ? 


KOPPERS COMPANY, INC. ( ) Please send me [] a sample of Polystyrene 8. 


‘ Ba a (] Information on Koppers Plastics. 
Chemical Division Pittsburgh 19, Pa. 
Regional Offices: New York, Boston, Chicago and San Francisco 


Company 


Address 
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JUST A FEW USES: Felt’s versatility suggests unlimited applications for design 
Sie Peseants needs. Western Felt is available in any form—rolls, sheets, 
@ Isolating vibration ; 
© Controlling temperature custom cut parts. Felt can be treated chemically to meet prac- 
@ Reducing weight tically any requirement. 

@ Excluding dust, grit, etc. 

oo Western Felt, processed from wool-soft to rock-hard does not 
@ Cushioning shock 
@ Filtering liquids fray, ravel or lose its shape. It is cut to remarkably close tol- 
@ Grinding and polishing erances and its uniformity is unsurpassed. Felt can be supplied 

gaskets, grommets, etc. s . 
© Padding, packing, sealing to meet Army, Navy and S.A.E. specifications. 


products Division, Proces- Why not check Western Felt’s superior qualities and 
— _ a prea Plastics, sheets, possible uses. Our engineers will gladly cooperate. 


sons and molded parts. s ; : 102 
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EL ULE! 


ELECTRICAL CONNECTORS 


SHELL CONTACTS SCINFLEX* ONE- 


High strength alumi- High current capacity PIECE INSERT 
num alloy .. . High . .. Low voltage drop High dielectric strength 
resistance to corrosion - - ». No additional - . . High insulation 
... with surface finish. solder required. resistance. 


‘ .» PRESSURE TIGHT SOCKET 
PLUS ALL THESE OTHER FEATURES CONTACT ARRANGEMENTS! 


@ Moisture-proof ‘ ‘ : 
& Radio Quiet Outstanding design and fine workmanship, 


combined with materials that meet the re- 
quirements, assure the splendid performance 
of Bendix-Scintilla “pressurized” electrical 
connectors. These units include both pin and 
socket arrangements for ai// sizes of contacts. 


@ Single-piece Inserts 

@ Vibration-proof 

@ Light Weight 

@ High Insulation Resistance 

@ Easy Assembly and Disassembly 
@ Fewer Parts than any other Connector * SCINFLEX dielectric material is a 


N sas ired new development that assures unequalled 
s 7 © additional solder requir insert performance. It is available only in 


Bendix-Scintilla Electrical Connectors. 


Write our Sales Department for detailed information. 


BENDIX 
SCINTILLA 
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Essex Nerve Systems can simplify the job of put- 
ting life into your electrical products. Essex Wire 
Assemblies have repeatedly proved to be the most 
economical, dependable and uniform of electrical 





LIFE LINES 


A sample Essex Wire Assembly to 
your specifications will prove more 
than words. Call an Essex represen- 
tative, or send your specifications to 
Service Engineering at the factory. 


BUILT TO PERFECTION 


WIRE ASSEMBLY AND 





Essex custom engineers your assembly for 

you; then builds it as an integrated unit, complete 
with controls. Through a network of plants 

Essex controls the whole operation from copper bar 
to your product. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


ESSEX WIRE CORPORATION MONTICELLO, INDIANA 
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RNISHED FIBERGLAS* 

RNISHED FIBERGLAS* TUBING 
A 

BESTOS 

ATED FIBERGLAS* 


IRVINGTON B FIBERGLAS* 





ay 


“Look we Prwinglon 
for continued leadership ,,.0° ~ "»,, 
in insulation” 





Again Irvington leads the way ... with the most complete 
line of Class “H” insulations obtainable. Now, manufac- ( 
turers faced with high temperature problems can success- 
fully meet each specific requirement from this broad line. 


m ee 
Designers, too, faced with the need to design more com- q Re & aS GTO M 
pactly, or reduce weights, can select insulations exactly 


suited to their needs. These Irvington Class “H” insulations VARNISH & INSULATOR CO. 


NSULA 


. . . ° ” 

are furnished in many thicknesses, and widths up to 36”, Irvington 11, New Jersey 
Complete information, and generous samples, gladly fur- *T. M. Reg. U. S. Pat. Off. by Owens Corning Fiberglas Corp, 
nished on request. **T, M. Reg. U. S. Pat. Off. 
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I Parker-Kalon GROUND THREAD Socket Set Screws: 
care The TALK of the SHOP! 


“As different from ordinary 

set screws as night and day” 
“Consistently uniform — 
here’s a Class 3 Fit you can 
depend on” 


“True qreund finish has none 
of the imperfections you get 
with cut threads" 


“Clean starting threads 
speed assembly work and 
improve production" 


Compare! Write for Samples! 


See why P-K Ground Thread Socket Set Screws 
speed assemblies, improve strength and safety. 


Thread grinding, once reserved for screws used inthe 
finest precision equipment, now gives Parker-Kalon 


Socket Set Screws the accurate finish and faultless PARKER-KALON cateenaaniaee 


contour that mean faster assembly and more sales 
for your products. Write for samples today. 200 Varick Street 
New York 14, N. Y. 


AVAILABLE FOR PROMPT DELIVERY 


moO td .-O NU -Y tH 8 O.-U eG HN & (C78 Ee he Tee OAS tT Ri OUT O Re 
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THE OLD WAY RELIANCE WAY 


tite... > 


ay *Drill 1.811” (30 M.M.) hole, 
full length 


a 


Q Recess groove .074"" wide and 
.040" deep in bore, 1"’ from end 


Dril] 25.5 m.m. (1.004"’) hole full 
length 


Machine bore to 1.761", .9975” 
deep 


Rechuck and machine opposite 


end of bore to 1.761", 1.9355 9 Snap Reliance Ring in groove 


* For some applications, seam- 
less tubing may be used, elimi- 
nating all drilling 


No heat treating is normally 
required as ring is already 
hardened. No danger of warp- 
age. If bore must be hardened, 
it may be ground in one pass 
after heat treating. 


HOW RELIANCE RINGS 


(AND GROOVING TOOL) 


Slash the Cost 


The drawing and comparison chart above show how 
Reliance Rings and the Reliance Grooving Tool slashed 
the cost of internal shoulders on a typical application, 
eliminating four operations — savin gtime and money. 


yma eS 
7 


oO Grind .00355"" off shoulder in. 
side diameter 


6 Grind .0025” off bore, one end 
and .0025” off side of shoulder 


Reliance Snap Rings are available in carbon, alloy, stainless 
steel or non-ferrous metal to specified physicals, cross sec- 
tions and diameters—ends shaped to meet any requirement. 
Reliance Rings offer opportunities for cost reduction, time 
saving and product improvement limited only by human 
ingenuity in finding new uses for them. 


eB Rechuck and grind .0025” off 
bore, opposite end and .0025” 
off side of shoulder 


Reliance engineers will be pleased to study your prints or 
parts and lend the benefit of their experience in considering 
possible application of Reliance Rings to your product. Or, 
if you prefer, a competent representative will call to discuss 
the possibilities with you. Write, phone or wire your nearest 
Reliance Sales Office. 


Nae) _ RELIANCE RINGS 


SU a Venti cme ila Why i) RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 











HOSKINS 
Chromel 


RESISTANCE ALLOY 







- « « basic eleme rical heating 


JI f you're producing electrical heating appliances or equipment, 
you'll do well to specify the exclusive use of Hoskins CHROMEL 

heating element alloy. For CHROMEL, you know is the original nickel-chromium 
alloy that first made electrical heating practical. It's durable ... gives good, 
dependable service over years of hard, hot use. Possesses close-to-constant 
“hot” resistance between 700° and 2000° F. Delivers full rated power 
throughout its long and useful life. These are points to remember . . . points well 
worth talking about—in connection with your electrical heating devices. And 
remember, too, that CHROMEL is produced as wire, ribbon, or rod to 

meet the requirements of your particular applications. Quick deliveries on all 
popular sizes. Helpful application service before and after the sale. 
Catalog-M! tells the complete technical story . . . want a copy? 





HOSKINS MANUFACTURING COMPANY 
4445 LAWTON AVE. «© DETROIT 8, MICHIGAN 
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COAXIAL CABLE 


glass braid ———» 


moisture-seal wrap of 
“Teflon” tape sealed with 
siheone -—-——_—_» 


copper braid shield ——» 


silvered copper 
braid shield ——>Z 
“Teflon” tape insulation * 
sealed with §=_-7 
silicone ——> 3 


“4 






conducor—»> 4 


7 
gilt 
I; 
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HIGH-VOLTAGE 


CABLE 


<— glass braid 


~ <— “Teflon” tape 
: insulation sealed 
with silicone 









a 
<— conductor 


















WC adla de Weed 
HOOK-UP WIRE 





<—— glass braid 






+ -<— “Teflon” tape 
ae 
<— conductor 


“TEFLON” TAPE INSULATION 
SERVES FROM -80° TO 500'F. 


No other available 
material has the com- 
bination of low elec- 
trical losses and heat- 
resistance of 
Du Pont “Teflon” 
tetrafluroethylene 
resin. 

“Teflon” tape is seeing wider and 
wider use in such applications as insu- 
lation for wire and cable, ground insu- 
lation for motors and generators, con- 
ductor and layer insulation in trans- 
formers and coils. Its power factor is 
less than 0.0005 and its dielectric con- 
stant only 2.0 over the entire spectrum 
measured to date, 60 cycles to 30,000 
megacycles. Its dielectric strength is 
excellent and is unaffected by tempera- 
ture changes up to at least 400°F. The 
tape gives service up to 500°F.“‘Tefion” 
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tape has excellent mechanical strength 
and pliability . . . at temperatures as 
low as —80°F. In wrapped construc- 
tion it fits even more tightly as the 
temperature is raised. It has zero water- 
absorption, and is unaffected by out- 
door weathering. 

“Teflon” is supplied by Du Pont in 
the standard shapes of rods, tubes, 
sheets, beading, and tape, and in mold- 
ing powder, both shredded and granu- 
lar. WRITE NOW for more data on 
the properties and electrical uses of 
““Teflon”’! 

E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Main 
Sales Offices: 350 Fifth Avenue, New 
York 1, New York; 7 South Dearborn 
Street, Chicago 3, Illinois; 840 East 
60th Street, Los Angeles 1, California. 


*TRADEMARK REG. U, S. PAT. OFF. 


(Wire and cables shown above made with “Teflon” Tape by 


Boston Insulated Wire & Cable Co., Boston, Mass.) 
Tune in to Du Pont ““CAVALCADE OF AMERICA,” 
Tuesday nights— NBC coast to coast. 


VETTE 
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HOW TO SOLVE 
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Appliance designers agree that most high-temperature 
problems fall into two broad classifications ... (1) where 
operating temperatures range up to 650°F. (2) where they 
exceed 1000°F. 

In the 400° to 650° range, commonly experienced trou- 
bles are spring relaxation and corrosion. At higher tem- 
peratures, destructive oxidation, embrittlement, and heat- 
softening become serious threats. 

Many prominent manufacturers have found that both 
high and low heat problems can be solved dependably with 
the versatile Inco Nickel Alloys. Each of these individual- 
ized “task metals” offers special advantages in addition to 
remarkable resistance to corrosion and destructive oxi- 
dation. 


Monel*, with the strength of structural steel, with- 
stands temperatures of 1000°F. “K”* Monel offers greater 
hardness through heat-treatability. Inconel* withstands 
temperatures up to 2000°F., and is relatively unaffected 
by corrosive atmospheres that rapidly destroy ordinary 
metals. 

Still other Inco Nickel Alloys...“R”* Monel, “KR’’* 
Monel, Duranickel*, Permanickel*. . . offer special proper- 
ties that help electrical manufacturers solve difficult de- 
sign problems. 

If you would like to see how other manufacturers are 
using Inco Nickel Alloys to improve their products, write 
for “66 Practical Ideas for Metal Problems in Electrical 
Products.” This lavishly illustrated 36-page booklet may 
suggest a solution to some of your own engineering and 
manufacturing problems. Send for it . . . today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. *Reg. U. S. Pat. Off. 


HEATING UNITS THAT LAST 


Hundreds of thousands of Inconel sheathed 
heating-units are in use today. Many have 
been on the job for 10 years—and longer. 
Inconel sheaths resist corrosion from spill- 
overs, and remain free from warping, scal- 
ing and cracking. Inconel gives much longer 
life than material used on earlier units. 
That's why range manufacturers standard- 





ize on Inconel for sheathing. 


wicKeL 2m, anoys 








TUBING THAT 
RESISTS HEAT 


Steam iron tubing calls for easy-to-form, rustproof metal 
...resistant to oxidation at operating temperatures up 
to 550°F. McCracken and Daniels Co., makers of steam. 
electric irons, found that rustless, corrosion-resistant “[" 
Nickel tubing (14’’O.D.x.028” wall) provides essential hot 
strength and may be cast right into the sole plate without 
warping or collapsing. 

In many other makes of irons a difficult high tempera. 
ture problem—thermostat springs—is solved by use of 
Inconel. 


CONNECTORS 
THAT 
STAY TIGHT 





Appliances fitted with these solid Nickel heat-resistant 
connectors, face no danger of oxidation, embrittlement 
or softening when operating at 1900°F. Produced by 
Thomas & Betts Co., Inc., these connectors are permo- 
nently affixed to flat ribbon, solid round or stranded 
wires by the tool shown. 


FEWER 
LEAD WIRE 
BURN-OUTS 


Stop customer complaints and dealer dissatisfaction... 
by using lead wires that resist oxidation and high-tem- 
perature deterioration. Appliance makers use nickel 
wires, made by Rockbestos Products Corporation, to as 
sure trouble-free service and excellent conductivity. 















Nickel - Duranickel  +- Permanickel «Incone! «In 
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Electric Motors 
protect your 
reputation 


When so much of your reputation depends on the 
reliability of an electric motor, you can’t afford to 
take a chance! That’s why so many design engineers 
specify K-C Motors to power their products. 

K-C Motors are famous for long, dependable, care- 
free service. They run smoothly and quietly even 
under conditions of hard, continuous use. And, for 
convenience and appearance, they’re compact and 
streamlined, handsomely styled with durable finishes. 

On this page you see three types of K-C Motors. 
There are many others. . . so many that there’s sure 
to be a K-C Motor to fit your requirements... a 
K-C Motor to which you can safely entrust your 
reputation. Write us for details. 



























K-C JET PUMP MOTORS 


K-C SUMP PUMP MOTORS 


K-C OIL BURNER MOTORS 


THE HOOVER COMPANY 
Kingston-Conley Division 
72 Brook Avenue, North Plainfield, New Jersey 
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If it’s a refrigerator shelf 
or a dish-washing machine basket 
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Because they are used in 
expensive equipment, these acces- 
sory parts are important and they 
deserve the best construction that 
you can put into them. And that 
means Stainless Steel. 

For in refrigerator shelving and 
dish washer racks practically 
every superior property that 
Stainless Steel has to offer is called 
into play. Its much greater 
strength insures lighter weight 
plus freedom from distortion and 
sagging. Its resistance to corro- 


| 


sion, stain and tarnish means that its lustrous good looks less Steel offers similar benefits. In fact ANYTHING you 
never fade. Its sanitary, easy-cleaning surface reduces can make of wire or strip can be definitely improved by 
labor and avoids contamination. Its ability to resist heat its use. U-S-S Stainless Steel will make it better looking, 
and cold, abrasion, wear and abuse means long life. Its longer lasting, easier to use and easier to sell. And, more 
easy fabrication helps to reduce your production costs. often than you imagine, will make it cheaper to manu- 
What’s more, the mere fact that you can say, “/t’s facture. 
made of U-S-S Stainless Steel,” has a customer appeal If you would like to know how these advantages can be 
that is hard to resist. applied to your product call in one of our Stainless Steel 
In innumerable other applications, too, U-S-S Stain- specialists. We think you'll find the time well spent. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH ~ TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES + WIRE + SPECIAL SECTIONS 
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Star Brakemotors are 


the best d---d motors 
for sure, positive 
“start & stop” jobs. 





Automatic bottling machinery puts unusual demands 
on motors. Even smooth, steady power is not enough. 
Should anything go wrong, such as bottle breakage, 
that same motor must also STOP the machinery imme- 
diately and automatically. 


STAR BRAKEMOTORS, backed by over 35 years 
of “know how’, do just this. Motor and brake (BOTH 
made by STAR and designed to work together) are 





A CEM-28 Syruper-Filler, Crowner — product of the 


housed in one compact unit. Star’s exclusive Integral Crown Cork and Seal Co.—in action . . . powered, 
Disc Brake feature assures absolute and immediate and controlled automatically, by a Star Brakemotor. 
response to button, trip or automatic controls. For “on- EEE 
a-dime” stops, Star’s braking torques are set by power- evr 
ful adjustable springs that respond instantaneously to %® DemandeD . . . by leading manufacturers of bottling 
11 t and packaging equipment, because .. . here a motor 
sure-pull magnets, must do more than deliver steady power for smooth, 
‘ even operation, hour after hour. It must also be de- 
For full data on Star Brakemotors, write today for your pended on to stop the machinery “on-a-dime”—and do 
, “ ” it automatically whenever the need may arise. Star 
copy of Star’s new BRAKEMOTOR BULLETIN”, Brakemotors—specially-designed to meet the needs of 
or ask to see a Star Engineer. your equipment — do BOTH and with a minimum 


of maintenance. 











TAR BRAKEMOTORS 


STAR ELECTRIC MOTOR COMPANY 
206 Blogmfield Ave., Bloomfield, N.J. 
Sard and Special Motors 





Unite F 
Par EREE Copy 206 
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$-Way PRoTECTION 


FOR LONG ELECTRICAL LIFE 


Give electrical apparatus the benefit of Tuffernell 4-Way Protection: 


1. High dielectric strength 

2. Long life at Class B operating temperatures 

3. Excellent resistance to moisture, oil, acids and alkali 
4. High bonding strength 


These qualities are characteristic of the new Tuffernell Thermo- 
setting Varnishes. For example, Tuffernell B-161 is already a 
favorite with many users. It provides the extra protection needed 
for dependable operation under conditions where ordinary 
varnishes break down. 

A good illustration is the growing use of Tuffernell for mine 
electrical equipment. Below ground, and above, the service is 
unusually severe. Many progressive mine operators now use 
Tuffernell exclusively when rebuilding apparatus. 

Such proof of performance is assurance of dependability for 
your equipment, too. For data on the complete Tuffernell line, call 
your nearby Westinghouse office. Ask for Bulletins 65-120 and 
65-130. Or write Westinghouse Electric Corporation, Dept. 212, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-06433-A 


Westinghouse 
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DETERMINE ViSCOsity 
THIS EASIER WAY 


Just One Simple Step... 
with These Three Tools! 


(1)ust DEMMLER CUP... 





Viscosity is measured simply by Placing 
the Demmler cup in the varnish (or other 
liquid) and allowing it to settle under 
its own weight. Varnish enters cup 
through opening at the bottom. 


A STOP WATCH... 





Viscosity is determined by the number 
of seconds elapsed from the time the tip 
enters the varnish, until the inflowing 
material touches the pointer near the top, 


(3) AND A THERMOMETER 





A thermometer is needed to record the 
temperature of the varnish. Varnish vis- 
cosity varies with the temperature, and 
temperature variations must be adjusted 
to equivalent viscosity at 25°C. 
x** 

Using the Demmier viscosimeter, de- 
veloped by Westinghouse, operators can 
make the tests right in the dip tank or 
varnish can. 

Consists of a cone-shaped brass cup, 
accurately calibrated for content and 
weight. Supplied in two types, No. 1 
and No. 10, both of equal size, with 
differences in tip opening. No. 10 is 
especially for heavier liquids, and sinks 
ten times as rapidly as the No. 1. Avail 
able at cost ($10.00 each). Complete in- 
structions with each cup. See your 
Westinghouse representative, or write 
Westinghouse Electric Corporation, P.O, 
Box 868, Pittsburgh 30, Pennsylvania. 
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Outstanding Advantages 
of the new 
Mallory Spiral Inductuner: 





1. A single control for easy selec- 
tion and fine tuning oy tele- 
vision or FM channel. 

. Excellent stability eliminates 

frequency drift. 

. Supplied in three or four-sec- 

tion designs. 

Far more quiet operation; free 

from microphonics. 

. Greater selectivity on high fre- 

quency channels. 

. Eliminates “bunching” of high 
band channels. Covers entire 
range in only six turns. 

. Simplifies front end design and 
production. 


8. Reduces assembly costs. 


a na - WY WN 


2 


*Reg. trade mark of P. R. Mallory & Co., Inc. 
for inductance tuning devices covered by 
Mallory-Ware patents. 


NEW 





} Mallory Spiral Inductuner* 


Gives Better Performance 
at Lower Costs! 


There are hundreds of thousands of Mallory Inductuners in 
use today—all giving trouble-free service. And now, the new 
Mallory Spiral Inductuner is the biggest news in television for 
better performance and lower cost. 


You can eliminate many costly methods on your assembly 
line with the new Mallory Spiral Inductuner. It permits faster 
alignment and far simpler front end design and assembly 
than any other system. 


The Mallory Spiral Inductuner provides for infinitely accurate 
selection from 54 to 216 megacycles ... gives FM tuning at 
no extra cost! 


Check the advantages of the Mallory Spiral Inductuner. Im- 
prove the performance of your sets, and step ahead of com- 
petition at the same time at a cost that will surprise you. 


Get in touch with Mallory now for complete information. 


Precision Electronic Parts—Switches, Controls, Resistors 





SERVING INDUSTRY WITH 


Contacts Switches 


P.R. VEM!.47 LTS ss 4 4 Capacitors — Rectifiers 
‘A é : e} = oe e oe ; Controls Vibrators 
[ Ww gt oe Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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TWO VITAL totpoint FARTS 
or INSUROK 


IMPELLER FOR AUTOMATIC 


DISHWASHER — Richardson ability and experience were im- 
portant factors in producing this intricate molded part for Hotpoint 
Automatic Dishwashers. Precision molding was important to produce 
a perfectly balancec impeller for high-speed rotation during the wash- 
ing, rinsing and drying cycles. This Richardson-molded impeller 
has a smooth finish, requires a minimum of finishing and fabri- 
cating operations and is impervious to water and 
soaps or detergents. 
















OVEN THERMOSTAT BASE 


Richardson knowledge, facilities and skill produced this intricate Bakelite 
thermostat base for oven controls on the Hotpoint Range. The metal 
insert is accurately positioned. The electrical and mechanical properties 
of this Richardson-molded part undergo precision tests following assembly. 


Send specifications or blueprints . . . learn, without 
obligation, how Richardson facilities and services might 
go to work for you. 


DEPT) She RICHARDSON COMPANY 


yRICHARDSON 


GENERAL OFFICES: LOCKLAND. OHIO FOUNDED IN 18658 


Sales Headquarters: MELROSE PARK, ILLINOIS 





CLEVELAND + DETROIT + INDIANAPOLIS - MILWAUKEE + WEW BRUNSWICK. (N. 9.) + NEW VORK + PHILADELPHIA + ROCHESTER + ST cours 
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GEARED POWER for multiplied Torque 


THE GEARED MOTOR WITH 
PYRAMIDAL STABILITY 
WITH ENCLOSED GEARS 
DESIGNED FOR ANY SPEED 


PRECISE LUBRICATION 


Gear-dip lubrication 
prevents excess 
churning of oil. 
Supplies proper 
amount of lubrication. 
Keeps oil cool. 


SOLID SHANK PINION 


King-size shank with 
integral teeth gives 
pinion extra strength. 
Prevents rapid wear. 
Avoids distortion. 


End bells can be 
removed for quick 
inspection of gears, 
bearings and oil 
reservoir without 
disturbing bearings. 
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EASIEST INSPECT IN - 
on To), 7 adler N 
oe 
m4 
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10 TO 10,000 RPM—'% TO 30 HP 
Built-in gearing, protected from dust, dirt and drip- 
pings, is mounted within a pyramidal structure in the 
U. S. Syncrogear motor. Gears forever remain in 
proper alignment. The sealed oil reservoir provides 
perfect lubrication to all gears. Every casting is nor- 
malized, preventing inaccuracies of bearing set- 
tings. The motor windings are asbestos protected, 
to guard against carbonization. The centricast 
rotor is indestructible. Complete harmony in 
design insures strength without stress, extreme 
compactness and continuous quiet operation 
without over-heating. 


GET THIS INTERESTING BULLETIN ABOUT SYNCROGEAR — FREE 


U.S. ELECTRICAL MOTORS Inc. 


PACIFIC PLANT: Los Angeles 54, California ¢ ATLANTIC PLANT: Milford, Connecticut 

Atlanta 3, Ga.; Bakersfield, Calif.; Boston 16, Mass.; Chicago 8, lll.; Cincinnati 16, Ohio; 

Cleveland 14, Chios Daties % Tenens Detroit 2, Mich: co i a 2 Tr 

ndianapolis 4, Ind.; Milwaukee 2, Wise.; Minneapolis 2, Minn. w York Ci Le 

Philadelphia 2, Pa.; Pittsburgh 2, Pa.; San Francisco 7, Calif, _ Seattle 4, Washington 
Sales and Service Offices In All Principal Cities 
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Ber BELOW AERO y 


would freeze an eskimo 


_... WON'T FREEZE VA RGLAS 






would roast the devil 


A ‘ ... WON'T ROAST 
VARGLAS 












SILICONE 


an i Electrical Insulating 

Neal iL Tubing and Sleeving 
Kase lead wire and tying cord 
Efficient at 500° F. or more in some applications—yet com- 
pletely flexible at —85° F. Resistant to moisture and lubri- 
oo cating oil—flame resistant and self-extinguishing—this pio- 
Sess oes eee neer silicone tubing and sleeving developed by Varflex is 


lutionary development of the strongest of all accepted insulating materials. 
Varfiex laboratories . . . 






Varglas Silicone is a combination of Varglas—continuous filament Fiberglas; moisture and fungus 
proof; will not burn; strong and flexible at high and low temperatures; chemically inert . . . and 
Silicone High Temperature Resin—which has a natural affinity for Fiberglas; renders it abrasion- 
resistant, flexible and non-fraying. Normalizing process removes binder and organic inclusions 
from the Fiberglas; improves electrical qualities and allows uniform impregnation—YET COSTS 
NO MORE THAN COTTON. 
ee e ® 

Investigate the NEW, low cost VARFLO Sleeving and Tubing if you 
do not have to allow for an unusually high operating temperature. 
Samples and prices on request. It’s flexible. It takes rough handling 
without loss of dielectric. It won’t fray out. Made with a Fiberglas 
braid, it won’t support combustion. 














Clip and mail this coupon TODAY! 


VARFLEX CORPORATION 


309 N. Jay St. Rome, N. Y. 





Please send me folder containing free samples of Varglas SILICONE products. 
Name. 


at atiehereenpeeeerirncemecenrnnentetsecietegnenicteensaren | 


Electrical laselating 
Tubing and Sleeving _/ 






Addres 
City 











Zone State 
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Mt 


d-c capacitors for use 
in ambient temperatures 
up to 125°C 


small 









Permafil capacitors are similar in appearance and con- 
struction to other General Electric paper-dielectric capac- 
itors. Permafil, the impregnant, has excellent insulating 








General Electric announces a new line of Perma- 
fil d-c paper-dielectric capacitors designed 
especially for operation in high ambient tem- 
peratures. They require no derating for tem- 
peratures up to 100°C and can be used up to 
125°C. 

Hermetically sealed in metallic containers, 
these new units are available in case styles 61, 
63, 65 and 70, as covered by Joint Army-Navy 
Specifications JAN-25-C, in ratings of 0.10 to 
4.0 muf 600-, 1000- and 1500-volts. Permanent- 


properties at high temperatures. 


ly sealed silicone bushings are provided on all 
types. 

ermafil capacitors were developed to provide 
suitable components for the many new pa 
tions involving continual operation at ambient 


temperatures above 85°C—another example of 
capacitors “designed for the job” by G-E 
engineers. For further information on these or on 
capacitors for other applications, write Capaci- 
tor Sales Division, General Electric Company, 
Pittsfield, Mass. 


GENERAL @@ ELECTRIC 
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“HOW CAN WE MAKE OUR COIL BASES 
HANDLE MORE LOAD?” @@ @ many, 


ASK PRECISION PAPER TUBE CO. y ai = 
You'll find the answer in é 


PRECISION BOBBINS a. 


With Precision Bobbins you can make more turns 










\ | 
; 
~euo’ 


OTHER PRECISION CHARACTERISTICS : 






for larger gauge wire in the same space—or use a 





smaller Precision for the same amount of wire you 














are winding now. Insulation strips eliminated. 


SEND FOR FREE SAMPLE 


With your B/P, drawing or specifications we will 


Spiral winding for greater strength. 
Heavy heat-treated compression. 

make up a sample to your exact requirements, with Swaged tube ends securely locked. 
estimate. No obligation whatever. Get in touch 


with us today! 


Lower moisture absorption. 

Closer sizing. 

Space-Saving. Weight-Saving. 
Adding up to BETTER INSULATION. 


Also mfrs. Precision Paper Tubes, any length, shape, 
ID or OD. Send for new Mardrel List, 1000 sizes. 






Round, Square, Rec- 
tangular, any shape 


to your specifications. 








onl co 
AGASTAT sxc 
r tume out 
to wish you SEASON’S GREETINGS 
AGA 


for 1950 


2 \ 
AGASTAT 
Time Oftay 
as SQuIPMENT 


AMERICAN GAS ACCUMULATOR COMPANY 
Newark Avenue, Elizabeth 3, New Jersey 
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Current leakage 
minimized at op- 
~ erating wattage 
under humid conditions 
{or under an externally 
applied stress voltage, _ 














Stability of ina af 
tion and structure 





U — test. 


sa = registered’ frodemeh: 


Executive and Sales Office: 11] BROADWAY, NEW YORK CITY - General Offices, Works, and Research Laboratories: 
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Insulation Cements 
for Electric Heaters 


TYPICAL CHARACTERISTICS 


(The results shown apply to a particular 
structure for cement applied in a specific 
manner. Any variation may alter results.) 








Type of Cement A A B . 
ASSEMBLY Dry Press Strip Mud Cast Dry Press 
METHOD Flat Iron Heaters Range Element Flat Iron 
(takace «0.002 M.A. 0.002 M.A. 0.02 M.A. 0.02 M.A. 
LEAKAGE ON O.2MA. —— <O.5 MA. 0.03 MA. 
a tininas’ 15 to 30 sec. = 10 to 15sec. -—— 





*After current is turned on. 





geek 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


sacemecemmeent 


NIAGARA FALLS, N.Y. 
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Potdevin label pasters turn labeling into a | “= 0 t) | 
production job. Machine gummed labels go on | eal | A R DG 
faster, stick on tight, require less handling. 


There’s a motor driven Potdevin for every label- ; i SPRING Oa Ps 


ing operation in your plant. Examples— 





YEs, you may be able to save hun. 
dreds—even thousands—of dollars 
by using Lewis “job-designed” 


springs that are just as efficient, but 
far less costly than the springs you 
\ now may be using through habit. 


The “angle” is in the design, 
manufacture and application of the 
simplest spring to solve the partic. 
ular problem. “Fancy” springs may 
be beautiful but they’re expensive, 
and don’t add to product efficiency, 

Lewis Spring Engineers not only 
take pride, but feel it’s business. 
building policy, to help customers 
save by recommending the most 
practical springs at the most prac- 
tical price. Their recommendations 
are based on many years of experi- 
ence in the application of most all 
types of springs for thousands of 
products. 

Callin a Lewis man early—while 
your new product plans are in the 
blueprint stage—and let him make 
his suggestions without obligation. 


Glue “progressive 
labels” with a Potdevin 
Edge Gluer. You'll have 
no lost instructions, no 
“buck passing”, fewer 
mistakes, less rejects. 


..PRODUCTS ...... ai 


Glue “Do and Don’t” 
labels with Potdevin 
Labelers. Complete 
instructions on hand 
when the product first 
goes into service insure 
satisfactory use. 


_ APPLIANCES. ....eopweoans 


Attach “self selling” 
labels with a Potdevin 
Strip Gifier. Give every 
prospective buyer the 
chance to read your own 
sales story as he 
examines your product. 













Ask about our free trial offer or use the coupon to 
tell us where you need Potdevin “speed labeling”. 


(&) POTDEVIN LEWIS SPRING & MFG. CO. 
ee 


MACHINE CO. 2646 W. North Avenue, Chiesgo 47, Ill. 
1278—38th Street Brooklyn 18, N. Y. 





I need a labeler to gum 


labels for attachment to 


: 







PRECISION 


SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 
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IS WIRED TO PREVENT THE 
FAILURES THAT COST MONEY AND CUSTOMERS 





Nd 





Every detail, large and small, gets topmost 
attention at Emerson Radio and Phonograph 
Corporation. 


Prominent is wiring. Rockbestos type ACA 
Firewall Hookup Wire is Emerson’s choice for 
use at tie-in points on resistors and around 
amplifier tubes — where it’s hot! 

No sleeving is necessary with Rockbestos 
wire. It can’t burn, crack or crumble under 
heat because it is insulated with impregnated 
felted asbestos. From this standpoint, 
Rockbestos saves production time as well as 
effecting over-all savings. 
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If there’s a wiring problem troubling you, 
we'd like an opportunity to help. Write for 
details and for our new catalog. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


CLEVELAND DETROIT CHICAGO 
ST. LOUIS LOS ANGELES OAKLAND, CALIF. 


WIRES and CABLES by 


ROCKBESTOS 


---- dare to be better 


NEW YORK 
PITTSBURGH 
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One of the many 
hydraulic presses in 
the KUHN & JACOB plant 






The Mark 
That Means 
PRECISION 


TRADE MARK 


In PLASTIC MOLDING 


Look for this mark on the inside of the best 
molded pieces. For such precision is the result 
of expert mold making and molding. Whether 
the base is Phenolic or Urea, we know the 
proper steps to take to assure a satisfactory 
result. 


Great presses like that pictured above in the 
Kuhn & Jacob Molding Department turn out 
thousands of pieces every week, some simple 
to mold, some of complex shape and design— 
whatever the requirements of the job may be. 


If you are wondering whether your 





piece can be successfully molded in 
plastic, ask one of our representatives, 
“ or contact the factory. KNOW you are 
_ right before you start. 


Kuhn & Jacob 


MOLDING az77 TOOL CO. 


+ SOUTHARD STREET. TRENTON 8.N J) 





Telephone Trenton 4-5391 


CONTACT THE S. C. Uliman, 55 W. 42nd St., New York, N.Y. | 
Telephone—Penn 6-0346 
K & J Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone — Bridgeport 7-4293 
REPRESENTATIVE Wm. A. Chalverus, 2606 N. Fifth St. 
NEAREST YOU Philadelphia, Penna. 





Telephone — GArfield 3-3322 








‘ 


242 


new 4-PQINT 


BEARING BRACKET 


ASSURES MORE ACCURATE AND 
PERMANENT ROTOR ALIGNMENT} 





Dependable —Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 
manently accurate rotor-stator alignment inde- 
pendent of the casing. The result is more power, and 


longer, smoother operation. 


Concentration of our facilities 
and skills upon one basic motor 
means that you benefit from im- 
portant economies and extra 
quality features. You are invited 
to compare this motor with any- 
thing available, as to perfor- 
mance, price, adaptability, and 
delivery service. Write, wire or 
phone for sample, stating re- 
quirements—memorandum 
invoice. The Loyd Scruggs Co., 
1022-32 North Sixth Street, 
St. Louis 1, Mo. 


Air Circulators 
Wire Recorders 
Air Conditioners 
Business Machines 
Fans and Blowers 
Vending Machines 
Ventilating Fans 
Oil Circulating Heaters 
Exhaust Fans 
Floor Heaters 
Unit Coolers 
Refrigerator 
Condenser Fans 


Coolant Pumps 
Floor Air Circulators 
Unit Heaters 

and many others 





MANUFACTURERS OF 





Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many variations 
available in electrical 
characteristics, special 
shafts, mountings and 
leads. 

120 volts, 60 cycles, A. C. 
Approximately 1700 R.P.M. 


THE ihmsns conte 


PRECISION INSTRUMEN 
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DELIVERY “RIGHT OFI 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
Detroit 26, Mich. 
George P. Coulter 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Raniville Co. 
*Hagerstown, Md 
Hagerstown Equipment Co. 
*Indianapolis, Indiana 
A. R. Young 
*Kansas City, North, Mo. 
Sesco Engineering & Supply 
Corp. 
*Los Angeles, Calif. 
J. W. Minder Chain & 
Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn. 
Memphis Bearing & 
Supply Co. 
*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 


*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 
*New Orleans 12, La. 
R. J. Tricon Co. 
*New Orleans 9, La. 
Woodward Wight & Co. 
*New York 12, N. Y. 
Atlantic Gear Works 
*New York 13, N. Y. 
Patron Transmission Co., Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa. 
Robert L. Latimer Co. 
*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hiil Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 
*Montreal, Quebec, Canada 
John Braidwood & Sons, Ltd. 
*Stocks Carried. 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET e CLEVELAND 10, OHIO 
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If your power transmission requirements fall within 
these ranges, this OHIO Motorized Reducer is the 
unit that will fit your needs. It is strong and sturdy, 
soundly engineered and of the same long lived con- 
struction always associated with Ohio Gear Products. 


The motor is of drip-proof design (or totally inclosed 
if desired), 115/230 volt. Single Phase, Capacitor Type 
and 220/440 volt Three Phase. Output torque is from 
43 in. Ibs. to 472 in. lbs. Cast-in terminal box insures 
easy wiring. Heavy duty ball bearings and Torq 
Syncro-snap starting switch. 


Consult our nearest distributor or write us for com- 
plete data. 


ESTABLISHED 1915 
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FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid pro- 
duction work. Designed to do quantity 
work on a quality basis on many types of 
insulated wire from 8 gauge to the very 
finest wire. Perfect for POS] cords. 
Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


Sturdily built of steel, to last a lifetime— 
the only all steel wire stripper on the market. 


Simple and efficient. As easy to operate as 
a pair of pliers. Always ready for use. Its 
triplicate action of clamping the wire, cut- 
ting the insulation and stripping is auto- 
matically timed and performed with one 
squeeze of the handles. When the pressure 
is released, the handles open. Will not crush 
standard wire. 


For years, this hand stripper has given satis- 

factory service to users. Repeat orders attest 

to its superiority. 

NEW! — FOR TELEVISION — Special blades 
M,. 


available for 300 Ohm Television and F 
wire. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform and 
continuous production. No springs, the Colo- 
nial strips clockwise or counter-clockwise. 
Double-edge floating blades give square and 
clean cuts. Strands can be twisted in the 
stripping operation. Dialed micrometer allows 
setting within 1/1000 inch of wire gauge. 
Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripps 


in your own shop on your_own work 


eee PRODUC I S Hehe us your wire samples and specifications 
p that we may accurately gauge your need 


2224 SOUTH STATE STREET CHICAGO 16, ILL. before shipping 


machine and instructions 





SPECIFY 
alliance motors 


; i A | N | N Small Load Jobs! «pais snsnt pi 
ELECTRICAL sine yee a 
CONTACTS ggg oy 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


PRECISION SERVICE 


from Order to Delivery! 


Your production problems may be simplified ‘when 
you consult on organization with a long record of 
sucessfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 





Check these advantages! 
Low operating cost 
Low induced hum 
Low magnetic field 
Low first cost 


MODELA A 


6-pole shaded see 
motor. Approx. 1/30 hp. 
500 to 1050 r.p.m, 


for your specific design problems 


Cool running— quiet < MODEL MS 
Flexible power range 2-pole shaded pole 
Slower controlled speeds a = “i na hp. 


.0021. Full load 2800 
r.p.m, 


Long life 
Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. $. A. 
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=r e 


think of MACALLEN. 


Tits this fellow. He never 
f 


orgets to write the name 
MACALLEN 1 before he writes 
the word MICA. He knows the 
two words together spell T-O-P-S 
in Good Insulation. 


ALL FORMS, ALL QUANTITIES —- ALL DEPENDABLE 





THE MACALLEN COMPANY:: MACALLEN STREET @ BOSTON 27, 


CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE. 


DECEMBER 1949 
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Guide to Buying 


MATERIALS © METALS © ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 


Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 


which is 


ADHESIVES 
Armstrong Cork Co., 


Inc., 


Minnesota 
quier Ave., St. Paul 6 Minn. 


ALUMINUM 


Aluminum Co. of America, 

Bidg., z.. Pittsburgh 18, Pa. 

Metals Co., 2055 
Louisville 1, Ky. 


AMMETERS. Seo Instruments. 
ANODES, PLATING 


Brass Co., Waterbury 88, 
118 Astor, Newark 


we Inc., 


Del. 
General Plate. Div., 
Corp., 410° Forest, 
(Silver, id 


Ave., 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort St., Detroit 16, Mich. 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 


BALANCING MACHINES 
Sus See. Co., Dept. E-18, Rock Island, 


Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 80, Ps. 


BALLS, BEARING 
Hoover Ball Besring Co., Ann Arbor, 
Mich. 


SKF Industries, Inc., Front & Erie Ave., 


Philadelphia 32, Pa. 
Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, TL 


BATTERIES, — 
Mallory & Co., 

6, Ind. 
BATTERY ELIMINATORS. See Power 
Supply U: Rectifier 


. P. B., Indianapolis 


BEARINGS, BABBITT 
8. Mill, New 
Backed 


BEARINGS, BALL and ROLLER 
Radial and Thrust) 


( 
Hoover Ball 


Arbor, Mich. 
Marlin- Rockwell . 
McGill Mfg. Co. » Valparaiso, 
New Departure Div., General 

Bristol 1, Conn. 

a Bearings Corp., Stam- 
SEF seaustries, = — 

Ave., Philadelphia 32 

Timken Roller Bearing Co., a 6, O. 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Chase Brass & Copper Co., Waterbury 
29, Conn. 


and Bearing Co., Ann 


, Jamestown, N. Y. 
Ind. 
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9512 Arch, Lan- 

1312 
N. 

Co., 900 Fa- 


663 M Gulf 
8. Ninth, 


Metals & Controls 
Attleboro, Mass. 


See Sleeving 


Johnson Bronnze Co., 570 8. Mill, 
Castle. Pa. (Bronze on Steel). 
Mallory & Co., Inc., P. BR. Indianapolis 


6, Ind. 

Moraine Products Div., General Motors, 
Dayton, 0. 

Morganite, Inc., Long Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, O. 


Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 1015, Chicago 6, Ill. 


New 


Fd 
BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING 

Metal) 
Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 
Bound Brook Oil- _ Bearing Co., 
Bound Brook, N. 
Johnson Bronze i 570 Mill, 
General Motors, 


(Powdered 


New 
Castle, Pa. 

Moraine Products Div., 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 1015, Chicago 6, Tl. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
Richardson Co., Lockland, Cincinnati 15, 


0. 
Ryerson & Son, Inc., Joseph T., Chicago, 


Ti. 
Westinghouse Electric Corp., P. O. Box 


868, “ittsburgh 30, Pa. 


BEARINGS, FLEXIBLE ang 


backed) 
Lord Mfg. Co., Erie, Pa. 


¢ 


- 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, 


BELLOWS, METALLIC 

Clifford Mfz. Co., Div. 
Thomson Corp., 126 Grove, 
54, Mass. 


Ind. 


of Standard- 
Waltham 


BELT DRIVES. V-Belt. 
BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neil-Irwin Mfe. Co., 309 Eighth Ave., 
Lake City, Minn. 


BERYLLIUM COPPER 
Tube, Wire) 
<<: “am Corp., Dept. 6, 


a. 

Mallory & Co., Inc.. P. R., 
&. Ind. 

BIMETALS. See Thermostatic Bimetals. 


See Drives, 


(Rod, 
Reading 5. 


Strip 


Indianarolis 


BITS. SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Norma-Hoffmann Bearings Corp., 
ford. Conn. 

Randall Graphite Bearings. Ine., 699 WW. 
Lake St.. Dept. 1015. Chicago 6, Til. 

SKF Industries. Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 


BLOCKS, TERMINAL Scie 
Biecks «nd Boards, Terminal. 


BSLOWERS. See Fans and Blowers. 


Stam- 


Strips, 


BOLTS. See Fasteners 


BOXES, METAL. 
Metal. 


BOXES and CRATES, WIREBOUND 


See also Containers, Packaging and 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 W. 
2ist Place, Chicago 8, IIl. 


See Cabinets, Sheet 


available, upon request. Address—john A. Campbell, Director, Reader Service. 


Wirebound Box Manufacturers  Assn., 
— 1840, Borland Bldg., Chicago 3, 


BRAKES, BENDING. 
Brakes and Shears. 


BRASS, BRONZE AND COPPER 


All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and. Selenium Copper Alloys). 
Chase Brass & Copper Co., Waterbury 
20, Conn. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. 3. 
Hussey & Co., C. G., Pittsburgh, Pa. 
Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. (Copper Tubing). 
Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 
— - Co., Inc., 113 Astor, Newark 5, 
N 


See Benders, 


Chase Brass & Copper Co., Waterbury 


20, Conn. 
General Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 
~~, + ‘& Harman, 82 Fulton, New York 


Mallory a Co., Inc., P. B., 
6, Ind. 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. 

Morganite, Inc., Long Island City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon ‘Co., St. Marys, Pa. 

Westinghouse Elec. Corp., P. O. Box 368, 
Pittsburgh 30, Pa. 


BUSHINGS 
BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 

Cuyahoga Spring Co., 
Cleveland 2, Ohio 

United-Carr Fastener Corp., 
Cambridge 42, Mass. 


CABINETS, SHEET METAL 
Chassis, Housings, Panels, 


Tanks). 
Co., 11500 Madison Ave., 


Indianapolis 


10270 Berea Rd., 
Dept. 13, 


(Boxes 
Racks, 


Overly-Hautz 
Cleveland 2, O 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


CAPACITORS 

Aircraft-Marine Products, Inc., 
Fourth, Harrisburg, Pa. 

Automatic Electric Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Capacitor Sales 
Div., Pittsfield, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Sangamo Electric Co., Springfield, Il 

Sprague Electric Co., North Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Contacts. 


Electrodes Anodes, Bearings, Discs. 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 


See Fabrics, 


1504 N. 


Becker Brothers Car 
Ave., Cicero 50, = Co., 3450 8. Sang 


Morganite, Inc., Lon, 
Speer Carbon Co., Be Meret N.Y 
Stackpole Carbon Co., St, Marya. Pa. 


CASTINGS, ALUM 
Castings, Die INUM. See also 
Aluminum Co. of A 
Bldg., Pittsburgh oe. 663 M Guit 


Bound Brook Oil-Le 
Brook, N. 3. a8 Bearing Co., Bound 


CASTINGS, BRASS, BRONZE, COPPER 
Allis-Chalmers Mf 
Milwaukee , - Co., 987A 8, 70, 

oun rook Oil- -Less Beari 
: ng Co., Bound 


Brook, N. 
570 S. Mill, Nes 


Johnson Bronze Co., 
Castle, Pa. 
Inc., P. B., Indianapolis 


Mallory & Co., 
6, Ind. 


CASTINGS, DIE 

Aluminum Co. of A i 

a Pittsburgh 19, Pa. — a oe 
ectric Auto-Lite Co., T Ohio 

2 eos & Zinc) -— 
adison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. (Aluminum & Zinc) 

New Jersey Zine Co., 160 Front, 
York 7, N. Y. (Zine Die 
Alloys) 


CASTINGS, GRAY IRON 

Eaton Mfg. Co., Foundry Di 
French Rd., Detroit 13, Mich a 

Electric Auto-Lite Co., ‘Toledo. 1, Ohio. 


Wheland Co., Foun Di 
. on dry Div., Chattanooga 


CASTINGS, PRECISION 
Process) 


(Lost-Was 

Allis-Chalmers Mfg. Co., 987A 8. 70 

Milwaukee 1, Wis. P 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 


CATHODE RAY TUBES. 
Cathode Ray. 


New 
Casting 


See Tubes. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. 
Lead Co., 
N. 


Co., Div. 
111 Broadway, 


of Nat 
New York. 


CEMENT, INSULATING AND SEALING 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. C-20, 30 E. 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., E. IL., Finishes 
Div., Wilmington 98, Del. 

Inc., 1312 
=; 
Dept. 


Durez Plastics & Chemicals, 
Walck Road, N. Tonawanda, N. 
General Electric Co. Chemical 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
National Electric Coil Co., Columbus 
16, Ohio. 
Titanium Alloy Mfg. Co., Div. of Nat 
— d Co, 111 Broadway, New York, 
117 Twenty Sixth, 


z. 
aiie Mills, ine., 
Brooklyn 32, N. Y. 


CERAMICS 


Electrical Porcelain 
Refractory Porcelain 
Steatite (Lava) 
Zircon Porcelain 


Akron Porcelain Co., 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 5 
Tenn. (C). 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, Ohio (A). 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (A). 

General Ceramics & Steatite Corp., Keas- 
bey, N. J. (AC). 

Illinois Electric Porcelain Co., Macomb. 
Tih (A). 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, O. (ABCD) 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (AB). 
Porcelain Products, Inc., 422 W. San- 

dusky, Findlay, 0. (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. (C). 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABCD). 

Titanium Alloy Mfg. Co., Div. of Nat. 
Lead Co., 111 Broadway, New York. 
N. Y. (D). 

Universal Clay Products Co., 
First, Sandusky, 0. (A). 

Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. (A). 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 


Fasco Industries, Inc., 
Rochester 2, N. Y. 

General Electric Co. 
Schenectady 5, N. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

Westinghouse Elec. Corp., P. 0 Bor 868, 
Pittsburgh 30, Pa. 


(A) 
(B) 
(C) 
(D) 


2725 Cory Ave., 


1540 E 


987A 8. 70, 


100 ©Augusta, 


Apparatus Dept., 
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OT LONG AGO, the engineers at 
RANco, INc., Columbus, Ohio, 
came face to face with a challenge. 


What they needed was a metal for 
a guard spring. Its job: to protect 
capillary tubes on Ranco refrigeration 
controls from vibration and damage. 


A simple enough job — one that could 
be done satisfactorily by several metals 
you can name offhand. 


But Ranco’s problem went deeper. 
Basically, it was a matter of design — 
design for economical production. With the 
right metal, they could assemble a complete 
unit in a single operation. 


And to do that, the spring, as part of a 
sub-assembly, had to pass through a brazing 
furnace during manufacture. Most metals would 
have been seriously weakened in the process. 


Of all the alloys tested, only Inconel* had the combination 
of properties needed to withstand brazing oven heat — and 
hold its shape and temper. The Inconel spring is tough — 
never-rusting — long-lasting. On both high- and low-pressure 
Ranco controls, it absorbs vibration, protects the capillary 
tube and keeps it firmly in place. 


Other nationally-known manufacturers, too, have found that 
Inconel and the other versatile Inco Nickel Alloys can solve 
difficult design problems. They help reduce or eliminate 
manufacturing operations; they make products work better and 
serve dependably. 


Can they do the same for your product? It’s easy enough 
for you to find out. Write and tell us what the problem is — 


and get our suggestions. No obligation, of course. “Reg. U. 8. Pat. om. 


This INCONEL’ spring holds its temper 
— to help keep things cool! 








THIS LOW PRESSURE (20’ vacuum to 50 pounds) 
refrigeration control is made by Ranco, Iné., 
who also manufacture other high pressure (100 
to 350 pounds) models. Inconel guard springs 
are employed to damp vibration and prevent 
excessive bending of the tubes. 


EMBLEM ,. OF SERVICE 


tReet mate 


Monel* + “‘K’’* Monel + “R’’* Monel 
““KR’’* Monel + Nickel + “‘D’’* Nickel 
“L“* Nickel + “‘Z’’* Nickel 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5. FG ve 
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Sold through Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 


COMPANY. 


t Electrical Equi 








& STOLL 


NEW YORK 7, N 





CLAMPS, GROUND 


nere. apes Co., Inc. New York 

N. 

Ilsco Copper Tube & Products Co., Cin- 
cinnati 27, O. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


CLAMPS, TEST 


nee Engineering Co., Inc. New York 


Chase oan & Copper Co., Waterbury 20, 

Conn. 

CLEANING COMPOUNDS, METAL 

Oakite Products, Inc., 18H Thames, New 
York 6, N. Y¥. 


CLIPS, SNAP. 
Snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


See Rings, Retainer & 


CLOTH, TRACING. See Tracing Cloth, 
Film & Paper. 
CLUTCHES 
106 W. 4th, Elmira, 


Hilliard Corp., 
es 4 
Twin Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 
Paramount Paper Tube Corp., 612 Lafay- 


ette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 
Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Co., 
New York 4, N. Y 


25 Broadway, 


Atlas Coil Winders, Inc., State St., 
Stamford, Conn. ° 
Coto-Coil Co., Ine., 65 Pavillion Ave., 


Providence 5, R. I 


Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 


Electric Auto-Lite Co., Port Huron, Mich. 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., 
Chicago 39, Ill. 

Kurman Electric C., Inc., 35-18 87th, 
Long Island City 1, N. Y. 

National Electric Coil Co., Columbus 
16, Ohio. 

11 Albe- 


Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J. 


COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 

Ideal Industries, Inc., 
Sycamore, Ill. 

Universal Winding Co., P. O. Box 1605, 
Providence 1, R. I. 


1008 Park Ave., 


COMMUTATORS 


Kirkwood Commutator Co., 
Ave., Cleveland 15, O. 
Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Columbus 16, O. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 


1345 Carnegie 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. Sce Var- 
nishes, Compounds and Kesins. 


CONDENSERS. 


CONNECTORS, WIRE 


Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn. 

Burndy Engineering Co., Inc. New York 
54, N. Y. 


See Capacitors. 


& CABLE 
Inc., 1504 N. 


Cannon Electric Development Co., Dept. 
L-118, 3209 Humboldt, Los Angeles 
31, Calif. 


Chase — & Copper Co., Waterbury 
20, 

General Electric Co., Construction 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 


Pa. 

Ideal Industries, 1008 Park Ave., 
Sycamore, Ill. 

Ilsco Copper Tube & Products, Cin- 
cinnati 27, O. 

Krueger & ‘Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Russell & Stoll Co., 125 Barclay, 
York 7, N. Y. ‘‘Ever-lok’’ 

Scintilla Magneto Div., Bendix Aviation 
Sales Dept., Sidney, N. 

Sherman Mfg., Co., H. B., “12 Barney, 
Battle Creek, Mich. 

Soreng Mfg. ‘Corp., Dept. M910, 9555 
Eden Ave., Schiller Park, Ill. 


Mate- 


Inc., 


Inc., 


New 


CONTACTORS, MAGNETIC. 
lays & Contactors 


CONTACTS AND CONTACT POINTS 


See Re- 


a, gh & Co., Inc., 113 Astor, Newark 5, 
Brainin C., Cc B.. 8 
York 13, N. ¥. ot Boring, Yop 


Fansteel Metallurgical Cor 
Se ee P., North Chi- 


General Plate Div., Metals and Controls 


Corp., 410 Forest, Attleboro, M 
Gibson Electric Co., 8349 Franksyn 
Ave, Pittsburgh ai, fot) Frsukstom 
a ~ od & Co., Inc., P. R., Indianapolis 
nd. 
Stackpole Carbon Co., St. Marys, Pa. 
CONTACTS, CARBON. See Carbon @ 


Graphite. 


CONTACTS, HEATER PLUG and Tap 


Heyman Mfg. Co., 500 Michi 
Kenilworth 1, N. J. — 


CONTAINERS, PACKAGING and SHIP. 
PING. See also Boxes and Crates, 
Wirebound. 


Gair Co., Inc., Robt., 155 E. 44th, New 
Tee 17, XB. ¥. 

Gaylord Container Corp., St. 

Hinde & Dauch, 
Ohio, 

Rathborne Hair & Ridgeway Co., 1440 w. 
2lst Place, Chicago 8, Ill. 

Union Bag & Paper Corp., 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 
Clark Cooper Co., 
J. 


aN. 


Louis 2, 


4904 Decatur, > 


Sandusky, 


Woolworth 


425 Market, Pulmyra. 


MOTOR 
1316 S. Second, Mil- 


CONTROLLERS, 


Allen-Bradley Co., 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 


937A 8. 70, 


Hawthorn, Hartford 6, Conn. 

Electro Switch Corp.. 193 Broad, Wey- 
mouth 88, Mass. 

Euclid Electric & Mfg. Co., Madison, 
Ohio 

General Electric Co., Apparatus Dept., 
Schenectady 5, N ‘ 

Phillips Control Corp., "84 Jefferson St., 
Jolliet, Ill. (Electric Truck Controls), 


Russell & Stoll Co., 
New York 7, N. Y. 

Servo-Tek Products Co., 4 Goodwin Ave., 
Paterson, N. J. (Electronic) 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
Photoelectric Cells and Tubes. 


ore PRESSURE and TEMPER. 


Inc., 125 Barclay, 


See 


URE. See also Relays, Switches, 
Thermostats. 
Allen-Bradley Co., 1816 8S. .Second, Mil- 
waukee 4, Wis. 


American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Brown Instruments Div., 
Honeywell Regulator Co., 
Ave., Philadelphia 44, Pa. 

Edison, Inc., Thos. A., Instrument Div., 
298 Lakeside Ave., W. Orange, N. J. 

Fenwal, Inc., 51 Pleasant, Ashiand, Mass. 


Minneapolis- 
4466 Wayne 


General Controls, 801 Allen Ave., Glen 
dale 1, Cal. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. 'Y. 

Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, Ill. 

Robertshaw-Fulton Controls 
wood, Pa. 

Spencer Thermostat Co., 
& Controls Corp., 
boro, Mass. 

Square D Company, 
Milwaukee 12, Wis. 


Co., Young- 


Div. of Metals 
111 Forest, Attle- 


4041 N. Richards, 


CONTROLS, REMOTE, See Push Button 
Stations; Relays and Contactors, 
Switches. 


CONVEYORS, Straight Line 


Potdevin Machine Co., 1278 Thirty Eighth, 
Brooklyn 18, Y. 


COPPER. See Brass, Bronze and Copper. 
COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


Chemical Dept. 
Pittsfield, Mass. 
Mass. 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Company, Schenectady 1, 


N. Y. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, ' 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


Electric 
1 Plastics 


General 
8-11, 


Co., 
Ave., 


ELECTRICAL MANUFACTURING 





Designed for use in regulat- 
ing the voltage of A.C. gen- 
erators in Stationary, Mobile 
or Marine installations. 


Direct rheostatic action pro- 
vides a simple, effective and 
automatic means of regulat- 
ing voltage by performing the 
function of an automatic field 
rheostat. 


Rating of rheostatic element 
is 2 amperes maximum exciter 
shunt field current at full 
load and power factor. Maxi- 
mum sigma watts is 50 watts. 





Write for Bulletin WA BURLINGTON INSTRUMENT co. 
DEPT. D-129 
BURLINGTON, IOWA 
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A.C. ANYWHERE with Katolight 


Generators, Lighting Plants, Motor Generator Sets 
and Rotary Converters 


25 cycles to 400 cycles, 150 
| Watts to 300 Kilowatts, 720 to 
i| 3600 RPM at 60 cycles. 

4 Also manufacturers of D.C. Mo- 
tors with A.C. take-off, repul- 
sion induction, single phase 112, 
Z> 2, and 3 H.P. Motors, Motor 

; Generator sets, D.C. Motors. 

Odd owner and voltages are our specialty. 
Manufacturers of electrical machinery since 1928. 


FEATURES 


DIRECT ACTING 
FAST RESPONSE 
AUTOMATIC CONTROL 


SMALL, COMPACT, 
SELF CONTAINED 


RUGGED CONSTRUCTION 
RHEOSTATIC ACTION 
INEXPENSIVE 


+ + + + + + 


Wontad eis ia. 


Leading Manufacturer of 
SPECIAL PORCELAINS 


for over fifty years 


A half century of wide experience has 
made STAR one of the leading manufac- 
turers of porcelain specialties in the 
United States. STAR’S versatile produc- 
tion methods include any quantity, fin- 
ish, or shape of Low Voltage Porcelain 
to meet any physicai or dielectric speci- 


fications. 


In addition to meeting all kinds of spe- 
cific requirements, STAR has the following 
kinds of standard insulations to offer: 


1. THERMOLAIN 
A heat -resistant efrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 


2. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


3. COMMERCIAL 
WHITE 


Most economical for ure 
in most applications. 


4. VITROLAIN 
Strong, dense, non-por- 
ous, moisture proof. High 
deieciric strength. 
5. No. 921 
INSULATION 
Can be molded into df- 


ficult shapes. Strong, 
dense, heat-resistant. 


6. NU BLAC 


Will not soil in assem- 
bly or use. Excellent fo 
wiring devices or nove'- 
ties. 





KATO ENGINEERING COMPANY 


128 Maxfield Avenue Mankato, Minnesota 





7. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 








Write Us Your Requirements 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 


without obligation. 


PORCELAIN ee 
1 1aN Oe 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 
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THE ACME WIRE CO. 





Aénnouncing 





SOLVES High Speed 


ARMATURE PROBLEMS — 


Acme Wire’s NEW Thermosetting Varnish 
features extreme bonding strength and is 
capable of withstanding the centrifugal 
forces common to high speed armatures 
while retaining its high tensile strength at 
operating temperatures. This superior bond- 
ing ability results from the unusually hard 
curing properties of D-7. 


In addition, D-7’s fast curing time assures 
the production of more armature units in a 
given time while still meeting the critical 
specifications required in armatures and 
other coil windings. This is of particular 
importance in conveyorized systems for D-7 
cures completely and rapidly with no en- 
trapped solvents. 


Write for samples today! 


Aeme 


MAGNET WIRE © COILS 
MOLDING & IMPREGNATING COMPOUNDS 
VARNISHED INSULATIONS 
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) Wire 


NEW HAVEN, CONN. | 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


CORD SETS 


Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22, 
>, 


Pa. 
Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


| Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 


Acme Electric Corp., 3512 Water, Cuba, 
a. = 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9512 Arch, Lancas- 
ter, Pa. 


COUNTERS 


Potter Instrument Co., Dept. 5-A, 136-56 
Roosevelt Ave., Flushing, N. Y. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Mfg. Co., Am- 
pere, N. J. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Sier-Bath Gear & Pump Co., 9244 Hud- 
son Blvd., North Bergen, N. J. 

Twin Disc Clutch Co., Racine, Wis. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


DECALCOMANIAS 
Meyercord Co., Dept. EM-12, 5323 W. 
Lake, Chicago 44, Ill. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-12, Chicago 14, Ill, 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8t., 
Chicago 24, IIL 


DIELECTRIC HEATING UNITS. See 
High-Frequency Heating Units. 


DIE, METAL STAMPING AND PER- 
FORATING 


Bunell Machine and Tool Co., 1601 E. 
23rd St., Cleveland 14, Ohio. 

Crescent Tool & Die Co.,, 1780 South- 
field Rd., Lincoln Park 25, Mich. 
(Lamination) 


DRAFTING EQUIPMENT and 
MATERIALS 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. ‘‘VS’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Disc Clutch Co., Racine, Wis. 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A 8. 70. 
Milwaukee 1, Wis. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 

DYNAMOMETERS 

Eaton Mfg. Co., Dynamatic Div., Cleve- 
land, Ohio. 


ELECTRICAL SHEETS. See Steel, Elec- 
trical. 


ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Stecl, Com- 

mercial Forms & Grades. 
ENAMELS. See Lacyuer, Enamels & 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway 


Agency, Dept. 26, Exprey 
York 17, N.Y.” 280 Park Ave., New 


EYELETS 


American Brass Co., Waterbury 3g Conn, 


FABRICS, EL 
ABRI ECTRICALLY Conny, 


Minnesota Mini 
6, Minn, S * Mie. Co., St, Pay 


FABRICS, INSULA 
‘apes ) TING (Sheets and 


Glass-Fiber, Varnished 
Linen, Silk, etc. (See eo ; 
Sleeving, Braided Fabrics; Ten! %4 
Sheeting, Synthetic Resin)’ be and 
Acme Wire Co., 1255 Dixwell Ave. 


pat te Conn. New 
entley-Harris Mfg. (Co, 
Conshohocken, Pa. %, Dept, M-38, 


Brand & Co., William, 
© _— York 10, N. Y. 276 Fourth Are, 
Selanese Corp. of Ameri 

180 Madison Ave., New Fork Seto 
General Electric Co., Chemical’ 2; 

8-11, 1 Plastics Ave., Pittsfield Mas 
Insulation Manufacturers Corp., 565 W 

Washington Blvd., Chicago 6, Il. . 
Irvington a & Insulator Co., In. 


Jonna Mt vi ” Cc 

ns- Manville orp., 

kirk 18, N.Y. » oe oe 
ca Insulator Co., Schenectady 1, N Y. 

Minnesota Mining & Mfg. it. Paul 

Mitchell R: d 1 * 
te -Ran nsulation Co,, 
Murray, New York 7, N. Y. mm... 

nae Electric Coil Co., Columbus 16 

0. : 

National Varnished Products +» 207 
Randolph Ave., Woodbridge, np” 

New Jersey Wood Finishing Co., Ele. 
aoe Insulation Dept., Woodbridge, 


N. J. 

Owens-Corning Fiberglas Corp., Tertils 
Products Div., 16 E, seth a New 
York 22, N. ¥. 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. 0. Boy 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
Emerson Electric & Mfg. Co., St. Louis 21, 


0. 

Fasco Industries, Inc., 100 Ay 
Rochester 2, N. Y. 7 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. 

Robbins & Myers, Inc., Motor Div., Dept 
C-109, Springfield 99, Ohio. 

Signal Electric Mfg. Co., Dept. B-12, 
Menominee, Mich. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuw 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 

Spade Bolts (8S) 

Allen Manufacturing Co., Hartford 2, 
Conn. (ACE) 

Allmetal Screw Products Co., Inc., 38 
Greene, New York 13, N. Y. ( 

Aluminum Co. of America, 663 M Gulf 
Bidg., Pittsburgh 19, Pa. (A) 

American Screw Co., Providence 1, R. 1 
(BF), (Cold Heated Screws) 

Anti Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N, Y. (A) 

Blake & Johnson Co., Waterville 14, Conn. 

—~ _— Co., Inc. New York 
54, N. Y. 

Camcar Screw & Mfg. Corp., 608—18th 
Ave., Rockford, Ill. (F) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Tl. (A) 

Chase Brass & Copper Co., Waterbury 
20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn. 

Screw Co., 


(ABF) 
New Bedford, 
Mass. (AB) 


Continental 

Eleo Tool & Screw Corp., 1916 Broadway. 
Rockford, Ill. (ABF) 

Harper Co., H. M., Morton Grove, IIL 
(ABC) 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, 0. (ABCDF) 

Milford Rivet & Machine Co., Dept. E, 
2 Bridgeport Ave., Milford, Conn. 

’ 


( 

National Screw & Mfg. Co., Cleveland 4, 
Ohio. (ABCDEF) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (AB) 

Pilgrim Mfg. Co., 155 Chestnut, Provi- 
dence, R. I, (ABF) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago ‘39, Ill. (D) 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. (A) 

Sterling Bolt Co., 219 W. Jackson Blvd. 
Chicago 6, Ill. (ABF) 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, 0. (D) 

Townsend Co., New Brighton, Pa. (BEF) 

United-Carr Fastener Corp., Dept. 13, 
Cambridge 42, Mass. 


ELECTRICAL MANUFACTURING 
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SUPERSTRONGS ARE 





EBOUND BOXES. and CRATES 
IDEN BOXES end CRATES 
JGATED FIBRE BOXES 
BEVERAGE CASES 

STARCH TRAYS 


PALLETS 










Nearly a century of experience has resulted 
in the design and construction of shipping 
containers which give maximum strength and 
protection. 


SUPERSTRONG boxes and crates - wire- 
bound, wooden and corrugated - incorporate 
special features which provide increased effi- 
ciency and protection at a reduced overall cost. 


Your product will receive individual atten- 
tion, so that a SUPERSTRONG container 
may be custom built to its particular specifi- 
cations. A SUPERSTRONG representative 
will call when you request to make a thorough 
analysis of your shipping requirements. 


RATHBORNE, HAIR AND RID COMPANY 


440 Weel. 2ist PLACE 








Electrical Engineer 


to design small 
A.C. and D.C. Motors 


MUST HAVE FIVE OR MORE YEARS OF 
EXPERIENCE. STATE SALARY EXPECTED. 
APPLY: GENERAL INDUSTRIES COMPANY, 


ELYRIA, OHIO, ENGINEERING DEPT. 





¢ Fans 

* Heaters 

e Mixers 

* Toasters 

e Recorders 

* Bus. Machines 
e Projectors 

¢ Sterilizers 

¢ Displays 


‘T ORDER SLATER SWITCHES | “ 
IN 1.000 OR 1.000.000 LOTS 
SLATER 


ELECTRIC & MFG. CO.., Inc. cé 
Woodside, N. Y. 


} 
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MOLDED RUBBER 


Plugs and Receptacles 
Better Always 





All-Ways Better 


CONNECTORS USED 
(enlarged view above) 
No, 4A156KM Male 


and 
No. 4A156KF Female 


Photo Courtesy 
Homelite Corp. 
- Port Chester, N. Y. | 


Vibration Damping 
Socket—No. $237 1X. 


MINES EQUIPMENT =P 


JOY MANUFACTURING 
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Because... 


they are molded of Neoprene Rubber 
@s one integral unit MINES pivgs, re- 
ceptacies, sockets, etc., have many in- 
herent adv es over metal encased, 
molded phenolic, plastic or porcelain 
units. 

1. They are molded directly to cable. 
This eliminates assembly costs and 
Proves extra strength at the vital cable- 
connector junction. 


2. They won't crack when dropped or 
© when run over. 


3. Ampere for ampere, they are lighter, 
less bulky and safer to handle. 

4. Special spri leaded construction 
and resilient © mounting of pins 
and sockets insure a long life of low 
contact resistance. 


5. The nee MINES ented 
protects vital contacts against dirt, oi 
or moisture infiltration ae connectors 


CABLE VULCANIZER 


MINES Vulcanizers vide @ safe, 
aoe and economica 7 

ubber, Neoprene, Bune or Thermo- 
Plastic cable. There's a de- 
veloped model with molds, fer all 
standard cable diameters. Get bulletin 





Write for detailed information on 
MINES complete connector line. 


RINT} 


JRGH 22, PENNA 





way to repair. 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
Chase Brass & Copper Co., Waterbury 
20, Conn. (F) 

Eaton Mfg. Co., Reliance Div., Massillon, 
Ohio 

Elastic Stop Nut Corp. of America, 2330 
Vanuxall Rd., Union, N. J. 

Hubbard Spring Co., M. D., 501 Central 
Ave., Pontiac 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 

Cleveland 2, 0. (F 
National Screw & Mfg. Co., 
Ohio. (F) . 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Til. 


85th, 


Cleveland 4, 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camear Screw & Mfg. Corp., 608—18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Ill. 

Continental Screw Co., New Bedford, Mass. 

Eaton Mfg. Co., Reliance Div., Massillon, 
Ohio 


Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 
Lamson & Sessions Co., 1971 W. 85th, 


Cleveland 2, O. 

National Lock Co., Rockford, Il. 

= Screw & Mfg. Co., Cleveland 4, 
Ohio. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 89, IIL 


Recessed Head Screws 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Providence 14, R. I. 

Blake & Johnson Co., Waterville, Conn. 

Camear Screw & Mfg. Corp., 608—18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Ill. 

Chase Brass & Copper Co., 


Conn. 
New Bedford, 


Continental 
Mass. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., Morton Grove, ITIl. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 

National Screw & Mfg. Co., Cleveland 4, 


Ohio. 
200 Varick, 


Parker-Kalon Corp., 
York 14, N. ¥ 

Russell, Burdsall & Ward Bolt & Nut 
Cc., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Il. 

Sterling Bolt Co., 219 W. Jackson, Chi- 
cago 6, Ill. 


Waterbury 


Screw Co., 


New 


Rivets 


Allmetal Screw Products Co., Inc. 33 
Greene, New York 18 N. Y¥ 

Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. 

Blake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Il. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. I., 
Explosives Dept., Wilmington 98, Del. 

Harper Co., H. M., Morton Grove, Ill. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 

aoe Screw & Mfg. Co., Cleveland 4, 

0. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Til. 

Townsend Co., New Brighton, Pa. 


663 M Guif 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., Ine., 33 


Greene, New York 18, N. Y. (H) 
Aluminum Co. of America, 663 M Gulf 
Blidg., Pittsburgh 19, Pa. 
— Screw Co., Providence 1, R. I. 


Anti-Corrosive Metal Products Co., 
Castleton-on-Hudson, N. Y. (H) 

Blake & Johnson Co., Waterville 14, Conn. 
(Hd) 

Camecar Screw & Mfg. Corp., 608—18th 
Ave.. Rockford, Ill. (JH) 

Central Screw Co., 3501 S. Shields Ave., 
Chicago 9, Ill. (F) 

Chase Brass & Copper Co., 
20, Conn. (H) 

Clark Bros. Rolt Co., Milldale, Conn. (H) 

Continental Screw Co., New Bedford, 
Mass. (HIK) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Til. (HJ) 

Harper Co., H. M., Morton Grove, Tl. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (HJ) 

Milford Rivet & Machine Co., Dept. E, 
ee Ave., Milford, Conn 
( 

National Screw & Mfg. Co., 


Ohio. 

Parker-Kalon Corp., 200 ‘arick, New 
York 14, N. Y¥. (HJ) 

Penn-Ri-vit & Machine Co.. 25% Hunt- 

Philadelphia 33. Wa. 

Pilgrim Mfg. Co.. 155 Chestnut, 
dence, R. I. (HJ) 

Progressive Mfg. Co., 
rington, Conn. (H) 


Inc., 


Waterbury 


Cleveland 4, 


Provi- 


44 Norwood, Tcr- 


a el 

Sterling ‘Bolt Ca 219 W. Jackson = 
Chicago 6, Ill. (HJ) ind,, 

Townsend Co., New Brighton, Pa, (3) 


Washers—Flat (K); Lock and Spring (L) 
Allmetal Screw Products Co., Ine 
Greene, New York 13, N. ¥. (K)” 38 
Anti-Corrosive Metal Products Co, Ine, 
ne ae. N. YY. oa 
ssociat pring Corp., Brig: y 
B aoe Go Wall Bri eis 
arnes .» Wallace, Bristol, C 
SS ee ae Div., “Associa 
pring Corp., 6400 Miller 
ll, Mich. Ave., Detroit 
one S eS were 14, Conn, 
Chase Brass ‘opper Co., Waterb c 
Conn. (KL) ury 28, 
Clark Bros. Bolt Co., Milldale, Conn. (H) 
Dunbar Bros. Co. Div., Associated Sprin, 
Corp., Bristol, Conn. e 
Eaton Mfg. Co., Reliance Div., Masillon 
Ohio. (L) ’ 
Gibson Co., William D., Diy., Associated 
Spring Corp., 1800 Clybourn Ave, Chj. 
cago 14, Ill, (KL) 
Harper Co., H. M., Morton Grove, Iil, 
Hubbard Spring Co., M. D., 501 Centra) 
Ave., Pontiac 12, Mich. (K) 
Lamson & Session Co., 1971 W. 85th 
Cleveland 2, O. (KL) : 
Ohio Div., Associated Spring Corp., 1719 
East First St., Dayton, Ohio (KL) 
Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 
Raymond Mfg. Co., Div.. Associated 
Spring Corp., Corry, Pa. (KL) 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. (L) . 
Sterling Bolt Co,, 219 W. Jackson Blvd, 
Chicago 6, Ill. 
Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 

American Felt Co., 
Glenville, Conn. 

Felt Products Mfg. Co., 
Ave., Chicago 7, Ill. 

Western Felt Works, 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 

Baer Co., N. S., Montgomery St., Hill- 
side 5, N. J. 

Continental-Diamond Fibre Co., 
18, Del. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Ine., 54 
Murray, New York 7, N. Y. 

National evenness Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


16 Glenville Rd, 
1536 Carroll 
4035-4117 Ogden 


(Board, Sheet, 


Newark 


Amplex Mfg. Co.. Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 
Moraine Products Division, General Mo- 


tors, Dayton, O 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. See Lacquer, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
For Resistors, see Resistors, Instru- 
ment & Radio: See also Capacitors. 


Acme Electric Corp., 3512 Water, Cuba, 


N. Y. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land. Ind. 

General Electric Co., Conroe Mate- 
rials Dept., Bridgeport 2, Conn. 

Gramer ws N. Pulaski Rd., Chi- 
cago 39. ‘ 

Sprague Electric Co., No. Adams, Mass. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 
Aluminum Co. of America, 2179M Gulf 
Blidg., Pittsburgh 19, Pa. (Aluminum) 


American Brass Co., Waterbury 88, Conn. 

Revere Copper & Brass, Inc., 230 Park 
Ave.. New York 17, N. Y. (Non 
ferrous) 


FURNACES. See Ovens & Furnaces. 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Burndy Engineering Co., Inc. New York 


54, N. Y. 

Ideal Industries, Inc., 1008 Park A* 
Sycamore, Il. 

Ilsco Copper Tube & Products, Inc., Cl®- 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp 
1026 S. Homan Ave., Chicago 24, 


ELECTRICAL MANUFACTURING 


-when the call is for 


‘CONTROLS 
HERE 


> i Bigger, Better ’ 
General Controls Catalog 


now ready—reserve your 
copy today. 


104 pages covering the complete 
General Controls line of Auto- 
matic Pressure, Temperature, Level 
and Flow controls. It charts, tabu- 
lates and details, capacities, pres- 
sures, dimensions and_ specifica- 
tions of hundreds of controls. 
Whatever the product or process 
—in heating, refrigeration, aircraft 
or industry, there’s a better Gen- 
eral Control for the job. General 
Controls do more and cost /ess. 
The new Catalog tells how and 
why. Send for your copy today. 


GENERAL CONTROLS 
808 Allen Ave., Glendale 1, Calif. 


GENERAL CONTROLS 


Automatic Pressure, Temperature, Level and Flow frie Ee 


FACTORY BRANCHES: Baltimore (5 Birmingham (3), Boston (16 
Buffalo (3), Chicaga (5), Cincinnati 2), Cleveland (15), Dallas (1 











Denver (4), Detroit 8), Glendale (1 Houston (6), Kansas City (2 r 


New York (17), Minneapolis (2 Philadelphia (40), Pittsburgh 
22). San Francisco (7), Seattle (1), St. Louis (12), Tulsa (6 
DISTRIBUTORS IN PRINCIPAL CITIES. 





Terminals 
Make good connections—fast ! 


Now—at low cost—you can make 
good connections faster and easier 
with Soreng Plug-In Terminals. 
No soldering, no screw driving, 
no eyeletting! 

Made of silver plated silicon 
bronze, Soreng Plug-In Terminals 
provide uniform, positive contact 
pressure and are self-locking. Each 
terminal is reinforced by a steel 
guard. Shoulder rivets are used in 
assembly to assure permanent, 
low-loss contact between all con- 
ducting parts. Listed by Under- 
writers’ Laboratories and rated at 
15 amperes maximum. Available 
in various combinations to meet 
your needs. 

@) Why not investigate how you 
5 M) can save money by making good, 

fast connections with Soreng 
Plug-In Terminals? For full infor- 
mation—without obligation—write 
Dept. M912. 


Watch for announce- 
ment of our new Push- 


In ous pet push in 
wire and it’s TIGHT! 


SorENG MANUFACTURING CORPORATION 


Main Plant — 9555 Eden Ave., Schiller Park, Ill. 
(Suburb of Chicago) 


Branch Plant — 231 Stone St., Fremont, Ohio 
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Soreng PLUG-IN 


UTR Ea Ny as 


(All Steel) 


A 
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iss All Steel adjustable motor slide 
bases are manufactured to fit NEMA standard 
motor frame sizes 203 to 505. Other sizes can be 
made to specification. 

No additional machining or assembling is neces- 
sary. Each Overly-Hautz motor base is shipped 
ready for installation including cadmium plated 
bolts for mounting motor. 
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INDUCTION MOTORS 


. These squirrel cage drip-proof motors are 
standardized in sizes from 1/4 to 150 HP, 
synchronous speeds from 3600 to 600 RPM. 
Outstanding, is the method of cooling this 
rnotor. Air is drawn in over the bearings at 
both ends of the motor. A baffle directs the 
air to the center of the rotor, the fans force 
it against and around the coil ends to the 
center of the frame and then down and 
around the stator core to be discharged 
at openings on either side. Generous air 
passage-ways permit lower air velocities, 
very quiet operation and exceptionally 
cool running. - 


BURKE ELECTRIC CO. 


3912 W. 12th St. e Erie, Pa. 
Division of 
Marathon Electric Mfg. Corp. 
Wausau, Wisc. 


Booklet D-1 fully describes 
this motor or Booklet GS-7 
the complete Burke Line. 



























Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


FUSES 
Burndy Engineering Co., Inc. New York 
. 4 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Westinghouse Electric Corp., P. O. 


868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Edison, Inc., Thos. A., Instrument Div., 
298 Lakeside Ave., W. Orange, N. J 


Box 


Electric Auto-Lite Co., Toledo 1, Ohio 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments. 


GASKETS 


Armstrong Cork Co., 9512 Arch, Lancas 


ter, Pa. (Cork and Rubber Composi- 
tions.) 
Felt Products Mfg. Co., 1536 Carroll 


Ave., Chicago 7, Ill. 
Garlock Packing Co., Palmyra, N. Y. 
General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Johns-Manville Corp., 22 E. 40, New York 
16, N. Y. 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 
Amplex Mfg. Co., Div. of Chrysler Corp., 


6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Ill. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Ill. 

Moraine Prods., Div. General Motors, 
Dayton, O. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit 
Ave.. West Springfield, Mass. 

Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Ill. 
Sier-Bath Gear & Pump Co., 9244 Hud- 
son Blvd., North Bergen, N. J. 
Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics. 


GENERATORS. See Motors. 


GLASS-BONDED MICA 


General Electric Co., Chemical Dept., 

8-11, 1 Plastics Ave., Pittsfield, Mass. 

et Electric Coil Co., Columbus 16, 
ilo. 


GLASS-FIBER, YARNS, CLOTH 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 
Spies Ceramic & Mfg. Co.. Latrobe, 
a. 


snd 


GLASS, TECHNICAL 


Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass. 
—. ‘ Harman, 82 Fulton, New York 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Norma-Hoffmann Corp., Stamford, Conn. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth 1, N. J. 

Walker Co., George, 118 
Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Amsterdam 


Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Iil. 

Electric Auto-Lite Co., Port Huron, 
Mich. 


Essex Wire Corp., Monticello, Ind. 
General Electric Co., Construction Mate- 


rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
ae W. Oliver Bldg., Pittsburgh 22, 
> 
a. 

Mercury Engineering Corp., 339 E. Cot- 
tage Pl., York, Pa. 


Phalo Plastics Corp., 25 Foster, 
ter 8, Mass. 


Worces - 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electro-Therm, Ine., 8024 Georgia Ave., 
Silver Spring, Md. 

General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 


Dept., 


Resistors, Inc., 5234 W. 26th St., Chi- 
cago 50, Ill. 

Safeway Heat Elements, Inc., 76 Water 
St., Middletown, Conn. 


Vulean Electric Co., Danvers 2, Mass. 
Westinghouse Electric Corp., 160 Mercer 
St., Meadville, Pa. 


HOISTS, PNEUMATIC. 
Tools and Equipment, 


HOSE, FLEXIBLE METAL 
Johnson Metal Hose, 224 Mill, Waterbury 
88, Conn. 


See Pneumatic 


HIGH-FREQUENCY HEATING UNITS 
Allis-Chalmers Mfg. C 
galiiwaukee 1, Wis. o.oo 
yenera Electric Co., A 

Schenectady 5, N. Y. — Deot., 


Marion Electrical Instr 
I chester, N. H. ument Co., Man. 
Radio Receptor Co., Inc., D 

‘84 N. Ninth, Brooklyn 11. yy, 42% 
Westinghouse Electric Corp.,’P. 9.” 
868, Pittsburgh 30, Pa,” ° ° Box 


HIGH-NICKEL ALLOYs. 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 
Phoenix Electric Mfg. Co., 
Chicago 6, Tl.” 11 We Lake 


IMMERSION HEATER 
Heating Elements & va See 


IMPREGNATING COMPOUNDS. 


Cement, Insulating and Sealing: 
and Compounds. os: Wars 


INDICATORS, HEAT. 
eters. 


INDICATORS, 
eters. 


See Nicke} 


See Thermom- 


SPEED. See 


Tachom- 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. See La . 
candescent and Infra-red. — 


INSTRUMENTS, LABORATORY 
STANDARD 
Acme » mee Corp., 3512 Water, Cuba, 


See High- 


Electro-Therm, Inc., 8024 Georgi 
Silver Spring, Md. — 
‘o., 


General Electric ( Apparatus De 
Schenectady 5, N. Y. x 

Superior Electric Co., 8129 Meadow 
Bristol, Conn. : 


Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J, 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 3512 Water, Cuba, 
a, = 


Burlington Instrument Co., Dept. D-129, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohio, 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 Rockefeller, 
Plaza, New York 20, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. . 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Superior Electric Co., 
Bristol, Conn. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Irelinghuysen Ave., Newark 5, N. J. 


8129 Meadow, 


INSULATING MATERIALS. See follow- 
ing specific headings: 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Fabrics, Insulating 

Felt 

Fibre, Vulcanized 
Glass-Bonded Mica 

Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 

Plastics, Laminated 

Plastics Molding Materials 
Rubber and Rubber Products 
Sleeving and Tape, Asbestos 


Friction and Splice 


Tape, 
Synthetic Resin 


Tape and Sheeting, 

Tubing, Paper 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins, 
Insulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. L, 
Rubber Chemicals Div. F-12, Wilming- 
ton 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y. 
Goodrich Chemical Co., B. F., Dept. J-12, 
Rose Bldg., Cleveland 15, O. 
Sprague Electric Co., No. Adams, Mass. 








IRONS, SOLDERING. See Soldering 
Irons. 

JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING AND GLUEING MACHINES 


Potdevin Machine Co., 1278—38th, Brook- 
lyn 18, N. Y. 


LACQUER, ENAMELS and VAR- 
NISHES, FINISHING 

Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 98, Del. 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 


ELECTRICAL MANUFACTURING 




























































































Burndy Hydent Connectors. - provide me- 
chanically and electrically sound connections in jig time, 
without solder, Fast indenting with the Burndy HYTOOL 
were coins connector and conductor into a solid mass 
. assuring uniformly efficient connections, at big savings 

in time and money. HYDENT connectors are of one- 
iece, pure-copper construction, heavily tinned. Available 
” conductor sizes #22 to 2000 mcm. Send for Catalog 


Y46, 


SURNDY 


New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California 
CANADA: Burndy Canada Ltd., Toronto 8 


Go QUALITY APPLIANCES & APPARATUS | 


CERAMIC SPECIALISTS” x 
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PILGRIM 
FASTENERS 


Whether your needs are for stand- 
ard or special screws of brass, steel 
or any other metal, Pilgrim can fit 
your blueprint—and fast! Our skill, 
modern machinery, and methods war- 
rant your investigation. 

Write for quotations — 
prompt attention, no obligation. 


a LDL NPT T HALT 


PROVIDENCE, R. | 












155 CHESTNUT STREET 


DECEMBER 1949 






For Inverting D.C. to A.C. ... 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 






New Models New Models 








AUTO RADIO 


VIBRATORS “A” BATTERY 
A Complete Line of Vibrators . ELIMINATORS 

Designed for Use in Standard Vibrator- NSTRATING TESTING 
Operated Auto Radio Receivers. Built entire: ae aa. 

with Precision Construction, featuring New Models . . . Designed for Testing 


D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


Ceramic Stack Spacers for Longer Lasting 
Life. 


wy & Rapio ‘ey 


aise 4 hed 


aot 
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OTE 7 eine te Ge 
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NWL CUSTOM MADE 
TRANSFORMERS 


Approved by 
Electrical and 
Mechanical 
Manufacturers for 
over 25 years. 


Over a quarter 
century experience. 
Built-in quality 

proved by years of 
actual use. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers from 10 VA to 
300 KVA, 25 to 400 
cycles. All inquiries are 
handled promptly whether 
your needs are standard or 
special. 


Von nlnal 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 





Monsanto Chemical Co., Plastics Div., 
Dept. EMP-24, Springfield 2, Mass. 
National Paint, Varnish & Lacquer Asso- 
ciation, 1500 Khode Island Ave., N.W., 

Washington 5, D. C. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 

aoe S' Co., Inc., 113 Astor, Newark 
5 

Metals and Controls 

Attleboro, Mass. 


General Pilate Div., 
Corp., 410 Forest, 


LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, MOTOR AND TRANS- 
FORMER 


Acme Electric Corp., 3512 Water, Cuba, 
N. Y. 


LAMPS, FLUORESCENT 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Div 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 


0. Box 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 
Herzog Miniature Lamp Works, Inc., 


12-23 Jackson Ave., Long Island City 
Re ie me 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 
LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. llth, St. Louis 
6. Mo. 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, New Britain, Conn. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept 
L-118, 3209 Humboldt, Los Angeles 31, 
Cal. 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, III. 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 


Fourth, Harrisburg, Pa. 
American Brass Co., Waterbury 88, Conn. 
Conn. 
Burndy es Co., Inc. New York 
54, N. 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth 1, N. 


Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
1206 S. Homan Ave., Chicago 24, Ill 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, . 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Soreng Mfg. Corp., Dept. M 912, 9555 


Eden Ave., Schilier Park, lI. 
Superior Electric Co., 8129 Meadow, 
Bristol, Conn. 

MACHINES. See specific headings: 


Balancing; Coil Winding; Die Casting; 
Drafting; Drilling and Tapping Ma- 
chines; Eyelet Attaching; Molding; 
Print; Rivet Setting; Screw Driving; 
Strippers, Wire. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 
cording Wire. 


MAGNETIC RECORDING TAPE 


Minnesota Mining & Mfg. Co., St. Paul, 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 

Oe Tiere Se, Game, Rene. 

MATERIALS HANDLING cunnaae 
Brine Myers; Ine Crane & Bola 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. 
Metals, Precious and Bas 


METALS, PRECIOUS. s 
nated Metal; Platinum; Sine Lami- 


METALS, RARE 


Fansteel Metallurgical C vi 

— a orp., North Chi. 

Mallory & Co., Inc., 
6, Ind, 


9 Laminateg 


P. Bs Indianapolis 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) + 

Brand & Co., William, 276 

kee, York 10, N.Y. Fourth Ave,, 
yenera Electric Co., Chemi 
8-11, 1 Plastics Ave. Pittsfield, Ret. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il, 

Macallen Co., 16 Macallen, Boston 27 


Mass. 
Schenectady 1, N. Y, 


See Glass- 


Mica Insulator Co., 

Mitchell-Rand Insulation Co., Ine. 51 
Murray, New York 7, N. ; 

National Electric Coil Co., 
Ohio. 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. ; 


cohen 16, 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. Y, 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Ill. 
Stokes Machine Co., F. J., 5996 Tabor 


Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

F'ansteel Metallurgical Corp., 
cago, 

Mallory & Co., Inc., P. R., 
8, Ind. 


North Chi- 


Indianapolis 


MOTORS. See Table on Page 258. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Lord Mfg. Co., 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., North Elm, Water- 
bury 32, Conn. 


NAME AND INSTRUCTION PLATES 


Electric Auto-Lite Co., Port Huron, 
Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-12, Chicago 14, IIL. 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

(Plastics) 
Meyercord Co., Dept. 
Lake, Chicago 44, Ill. : 
Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) : 
American Brass Co., Waterbury 88, Conn, 

(Cupro- Nickel) y 
Chase Brass & Copper Co., Waterbury 
20, Conn. 


Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Ps eee Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co, Waterbury 88, Conn. 
Chase Brass & Copper Co., Waterbury 
20, Conn. 
Revere Copper & Brass, Inc., 230 Park 
Ave.. New York 17. N. ¥ 
Seymour Mfg. Co., Seymour, Conn. 
Waterbury Rolling "Mills, Inc., Waterbury, 
Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


Erie, Pa. 


EM-i2, 5323 W. 


150 Riverside 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment. Screw-Driving Ma- 
chines. 


OHMETERS. See Instruments. 


ELECTRICAL MANUFACTURING 





Mane PEERLESS ELECTRIC 






MOTOR DEPARTMENT 


@ When you bring your motor problems 
to Peerless Electric, you add a motor de- 
partment to your plant facilities. Peerless 
is small enough to give individual engi- 
neering attention to your motor require- 
ments—large enough to manufacture the 
motors you need in any quantity. 


We can give you the same quick action on 
special motors that you could get in your 
own plant if you had a motor department 
—action that will give you promptly the 
information or samples you may need. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years. 
Single Phase @ Polyphase e¢ Direct Current Motors 








oe ronmiD ¢— a a 
PAPER TUBES es Po 


Stronger, lighter. Pressure formed for automatic stacking. No forming 
after winding. Closer core engineering. Available in Kroft, Fish Paper, 
Cellulose Acetate or combinations. WRITE TODAY FOR SAMPLE TO 
YOUR SIZE AND MANDREL LIST OF 1,000 SIZES. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 


Also Mfrs. of 
Precision Bobbins 


Piant No. 2— 
79 Chapel Street 
Hartford, Conn. 











of every description 
—for every purvose 
e@ Dependable Delivery 
Promises 
e@ Performance 
e@ Accuracy 
No broken promises. . . . No costly thu? down for you. 
- You can deliver your product in time. . . . We offer 
immediate delivery —REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 
WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, 


77 WEST HOUSTON STREET, NEW YORK 12, N 














Inc. 
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Tensile strength 
ERM UTL 
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Resistance to corrosion 
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Waterbury 20, Conn 
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‘GENERAL 
CERAMICS 


by 


@ IGNITION BUSHINGS @ ELECTRIC RANGE PARTS 


@ HEATING ELEMENT SUPPORTS @ CEILING FIXTURES 


@ CORD HOLDERS 


Porcelain is the ideal low cost 
electrical insulation. General Ceramics offers 
a constant supply of porcelain for electrical wiring and 
component parts for electrical manufacturing. Standard. 
shapes and sizes or custom designs can be supplied 
promptly. Standard unglazed color is white. On re- 
quest, unglazed porcelain parts may also be supplied in 
grey color. Standard glazes are white or brown. In- 
quiries and requests for estimates will receive prompt 
attention. Check General Ceramics on 
your insulating requirements today! 







GENERAL 


CERAMICS 
and STEATITE CORP. | 


KEASBEY * NEW JERSEY 


3 cd 





MOTORS 





Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 


Fractional, 1/20 to % Hp. 


Integral, 1 to 7% Hp. 








Integral, Over 7% Hp. 





Gearmotors 


Generators 





Low Voltages (Under 110) 





Alliance Mfg. Co., Alliance, Ohio. (BY) 

Allis-Chalmers Mfg. Co., 937A S, 70, Mil- 
waukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIJQGRSTYZ&) 

Burke Electric Co., Div. of Marathon 
Electric Mfg. Corp., 3912 W. 12th, 
Erie, Pa. (FGHKLMNOTUVW) 

= Mfg. Co., Inc., Dover, N. H. 


Cramer Co., 


R. W., Centerbrook, 

Conn. 

Crocker Wheeler Electric Mfg. Co., 
pere, N. J. (KLMNOPYZ) 

Delco Appliance Div., General Motors 
Corp., Rochester 1, ae 

Delco Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 


Inc., 


Am- 


Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

wy 3 Auto-Lite Co., Toledo 1, Ohio 
Electric Indicator Co., Packer Ave., 


Stamford, Conn. (BCDEFGJUVYZ&) 
Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 
Electric Specialty Co., 171 South St., 
Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 
Electro-Dynamic Div. of the Electric 
Boat Co., Bayonne, N. J. (KLNOV) 
Electro Machines, Inc., 58 North 3rd St. 
Cedarburg, Wis. “‘Doerr’ (FGKL) 


Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMQR) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Apparatus Dept., 


Schenectady 5, N. . 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. W, Elyria, 
Ohio. (BQYZ) 


— , Mfg. Co., Inc., Baraboo, Wis. 
Hansen Mfg Co., Inc., Pri » is 
(BCEYEe ne. nceton 3, Ind 


Haydon Co., A. W., North Elm, Water- 
bury 32, Conn. (CXZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hertner Electric Co., 12690 El i 
N. W.. Cleveland 11, Ohio “"*" 
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Holtzer-Cabot, Inc., Boston 1 
mine Gen” Kingston-Conley cate 


Brook Ave., Plainfield, N. J. (FK) 


Howell Electric Motors, Howell 
(FKNQ) = 

Kato Engrg. Co., 128 Maxfield Ave., Man- 
kato, Minn. (KL) 

Lamb Electric Co., Kent, Ohio, 
(BCDEFGHJQRS) 


Marco Industries, Inc., 788 Terrace Blvd, 
Depew, N. Y. (BCFHY) ei 

Master Electric Co., Dayton 1, Ohio. 
(FGJIKLMNOPQRTUVW) 

McMillan Mfg. Co., Lindeke Bldg., st. 
Paul 1, Minn. 


Motorseareh Co., iv? Junction Ave., 


Racine, Wis. ) 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 


Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich, 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 

Robbins & Myers, Inc., Motor Div., Dept. 
C-109, Springfield 99, Ohio. 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Ra- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., 4501 8S. Western 
Blvd., Chicago 9, Ill. (BCFGYZ) 

Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo, (B) 

Signal Electric Mfg. Co., Dept. B-12, 
Menominee, Mich. (BCDFGHZ) 

Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Telechron, Inc., 30 Union, Ashland, Mass, 


(A) 

U. 8. Electrical Motors, Inc., 200 E. 
Slauson Ave., Los Angeles 54, Calif. 
(FKNQY) 

Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 

Westinghouse Electric Corp., P. O. Box 
868. Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


ire ne 


(KLNOUVZ) 

OILERS. See Lubricators, Oil and 
Grease. 

OSCILLOSCOPES 

General Electric Co., Electronics Park, 


Syracuse, N. Y. 


OVENS & FURNACES, 


Despatch Oven Co., 369 Eighth Ave., 
Minneapolis 14, Minn. 
“. Duty Electric Co., Milwaukee 1, 


INDUSTRIAL 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. 


Heinemann Electric Co., 99 Plum, Trenton, 


Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, 


Sheet 
Metal. 


PAPER, CONDENSER TISSUE. 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 
Baer Co., N. S., Hill- 
Fall River, 


side 5, N. J. 
Cottrell Paper Co., 

Chemical Dept. 
Pittsfield, Mass. 


Mass. 

General Electric Co., 
8-11, 1 Plastics Ave., 

Hollingsworth & Vose Co., East Walpole, 
ulati 565 W. 


Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, Ill. 


Montgomery 8t., 


Inc., 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Johns-Manville Corp., 22 East 40, New 
York 16, N. Y. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N.Y. 

National Electric Coil Co., Columbus 16, 


Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER. PHOTOGRAPHIC 
DUCTION 


Eastman Kodak Co., Rochester 4, N. Y. 


REPRO- 


PAPER. TRACING. See Tracing Cloth, 
and Paper. 

PENCILS, DRAWING 

Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See Magnets, 
Permanent, 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 


Chase Brass & Copper Co., Waterbury 
20, Conn. 

oe & Co., Inc., P. R., Indianapolis 
6, Ind. 

Revere Copper & Brass, Inc. 230 Park 


Avenue, New York 17, N. Y 
Seymour Mfg. Co., Seymour, Ccnn. 
Waterbury Rolling Mills, Inc., Waterbury, 

Conn. 


PHOTOELECTRIC CELLS AND TUBES 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Electronics Dept., 
Thompson Kd., Syracuse, N. Y. 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 


ELECTRICAL MANUFACTURING 







NORMALLY OPEN 
NORMALLY CLOSED 
DIRECTIONAL FLOW 


The new 3-way Skinner 
Diaphragm Type Valves 
have full 34” orifice and 

fod 3%” of 14” N.P.T. ports. 
All metal internal parts are brass or 
stainless steel. Soft synthetic inserts pre- 
vent leakage— pilot is spring loaded for 
positive action—diaphragm is tough 
coated nylon fabric for long life—valve 
weighs 334 lbs.— maximum power con- 
sumption, 10 watts. Designed forcontinu- 
ous or intermittent duty with petroleum 
oils, kerosene, gasoline, water, air and 
inert gases from 20 to 150 p.s.i. Small 
in size—large in capacity. 


Shecuwer ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 


Write today for 
new free Bulletin 
No. 493 giving 
complete data on 
models and prices. 





























CASE REPORT No. 51 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 





Pezzilig p 
Philade} P™P Co, 
—Teport: 7 Phia, Pa. 


ness, sm, Geeter quiet. 












Operate, troubje. 75) -t0- 
in productio, ble-tree, fast 


250 to 300 ROTORS per day | 
DY-NAMICALLY BALANCED 


—on Bear Balancing 
Machines at Pezzillo 
Pump Company. 


Benefits of Dy-Namic 
Balancing which they 
report, can be yours, 
too, when you use Bear 
Machines to balance 
rotating parts. Select 
the machine that fits 
your need, from the 
new Bear Dy-Namic 
Balancing Manual. ‘» 


BEAR STATIC AND DY-NAMIC 


BALANCING MACHINES 


ae 


FREE MANUAL Tells How to 
Balance All Rotating Parts 


This new Dy-Namic Balancing Manual tells 
you how you can easily, quickly, economi- 
cally balance rotors, armatures, crank- 
shafts, and other rotating parts, weighing 


from 4 oz. to 8 tons. Also tells how Bear 
Dy-Namic Balancing Reduces Wear on 
Rotating Parts, Eliminates Noise and 
Vibration, Improves Efficiency of Finished 
Product. SEND FOR YOUR COPY, TODAY. 
Address Bear Mfg. Co., Dept. E-13, 
Rock Island, Illinois. 
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SYNCHRON MOTORS 


Never Need Oiling — 
Operate Efficiently 
In Any Position — 


Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduction 
train, and output shaft, all have double bearings to 
reduce vibration and assure quiet, efficient opera- 
tion when mounted in any position. 


SYNCHRON MOTORS 
Are Thoroughly Tested 


More than three million of these miniature timing 
motors are now in use ... many of them for many 
years. Each motor is tested carefully to rigid opera- 
tion standards before it leaves our factory. We make 
no compromise for quality! 


Get the Facts about 
SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines. 
Fill in, tear out, and mail this coupon: 


BOSCO OOOCOOOOOOOOOOOOOOOOOOOOOOOOOOEEEEES 
HANSEN MFG. CO., INC. 
Princeton 3, Indiana 

Please send data checked below: 


(_] Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements. 


(] We attach outline of a special timing problem. Let 
us have your suggestions without obligation. 


Company 
Address 


a a 
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HOW to SAVE DOLLARS 


with 


BERYLLIUM-COPPER 





Here is an opportunity to improve your product and— 
at the same time—cut costs. Valuable guides for the most 
economical use of age-hardening beryllium-copper, based 
on years of research and practical experience, are yours 
for the asking. Write TODAY for any or all of the follow- 
ing reprints. 


Economies Result When 
Parts Are Designed for 
Beryllium-Copper 

Case histories of successful de- 
signs where specific properties of 
beryllium-copper were used for 
best performance at lowest cost. 


Beryllium-Copper as a 
Spring Material 

Technical data covering elastic 
strength, resistance to corrosion 
and fatigue, conductivity and other 
properties which make beryllium- 


copper ideally suited for spring 
design. 


Production of Metal 
Diaphragms 


Helpful facts about 
copper diaphragm design together 


beryllium- 


with recommended tooling, heat- 
treating and testing procedures. 


How to Machine 
Beryllium-Copper 


An up-to-date report summarizing 
current machining practice includ- 


ing proper tools, feeds, speeds and 
cutting fluids. 


How to Heat Treat 
Beryllium-Copper 


Suggested techniques for low-cost 
heat-treating to meet specific prop- 
erty requirements without expen- 
sive equipment. 


In addition to the above literature, 
we have other data available. Or 
if you have a design problem, 
send us full information with a 
drawing or sample of the part. 





The BERYLLIUM CORPORATION 


Dept. 6, Reading 5, Pa. 





q 
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Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa, 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


ones. CARBON RHEOSTAT. See Car- 
& Graphite. 


PILLOW BLOCKS. See Blocks, 


PINS, COTTER AND LOCK. 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 


EXTRUDERS 
American Hard ad Co., 


New York 13, N. 
Anchor Plastics Co., 533-541 Canal 


Pillow. 


See 


11 Mercer, 


Inc., 
Y 


St., New York 13, N. Y. 

Auburn Button Works, Inc., 460 Mc- 
Master, Auburn, N. Y. 

Chicago Molded Products Corp., 1024 N. 


Kolmar Ave., Chicago 51, lil. 


Consolidated Molded Products Corp., Dept. 
C-11, 309 Cherry, Scranton 2, Pa. 
Dickten & Masch Mfg. Co., 900 E. Vienna 
Ave., Milwaukee 12, Wis. 

Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich. 

Federal Telephone and “Radio Corp. 900 
Passaic Ave., E. Newark 1, N. 

Garfield Mfg. Co., Garfield, N. J. {cola) 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

General Industries Co., Dept. W, Elyria, 
Ohio. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 

= nae. ane. 1419 8S. Broadway, 

ton 

Mack” Molding. Co., Dept. B, 100 Main, 
Wayne, N. 

Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Til. 

National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Gorp., 25 Foster, Worces- 
ter 8, Mass. 
Plax Corp., Div. Hartford Empire Co., 

P. O. Box 1019, Hartford Conn. 
—_ Berry Corp., 2639 W. 12th, Erie, 


Richardson Co., Melrose Park, Ill. 


Rogan Brothers, 2500 W. Irving Pk. 
Blvd., Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS-LAMINATED 


FABRICATORS 

Baer Co., N. S., Montgomery St., Hill- 
side 5, N. J. 

Chicago ‘Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 


13, Delaware. 


Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Gama Industries, Inc., Dept. W, Elyria, 

nio 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 

Mica Insulator Co., Schenectady 1, N. Y. 


Melrose Park, 


Richardson Co., iu. 
2500 Irving Park Blvd., 


Rogan Brothers, 


Chicago 18, L 
Synthane Corp., 2 River Road, Oaks, Pa. 
PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Baer Co., N. 8S., Montgomery St., Hill- 
side 5, 

Bakelite Corp.. Unit of Union Carbide 
& Carbon Corp., Dept. C-20, 30° E. 42nd, 
New York 17, N. Y. 

Celanese Corp. of America, Dept. 5-J, 
180 Madison Ave., New York 16, N. Y. 


Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Durez Plastics & Chemicals, Inc., 1312 


Walck Rd., North Tonawanda, N. Y. 
Eastman Kodak Co., Rochester 4, N. Y. 
General Electric Co., Chemical Dept. 

8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Com. 565 W. 

Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 2. we. E. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park. Ill. 

neeee & Son, Inc., Joseph T., Chicago, 


Synthane Corp.. 2 River Road, Oaks, Pa. 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 

PLASTICS, MOLDING AND 
EXTRUSION COMPOUNDS 

Cellulose- Acetate (A) 

Melamine- Formaldehyde (C) 

Methyl Methacrylate (D) 

Phenol- Formaldehyde (E) 

Polystyrene (F) 

Polyamide (Nylon) (G) 

Polyethylene (H) 

Urea Formaldehyde (J) 

Vinyl Alcohol (K) 

Vinyl <Acetal (L) 

Vinyl Chloride (Vv) 

Vinyl Chloride— i 
Vinylidenechloride (w) 

Vinyl Chloride Acetate (M) 

Vinylidene Chloride (N) 

Polytetrafluoroethylene (P) 

Allyl Kesin (Q) 

Cellulose, Nitrate (R) 

Silicone Resins (S) 

Alkyd Molding Compound (T) 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. C-20, 30 E. 42nd, 
New York 17, N. Y¥ (EFJM) 

Celanese Corp. of America, Dept. 5- J, 


180 Madison Ave., New York 16, N. Y. 


du Pont de Nemours & Co., Inc., E. I., 
“Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. (ADGHKLPR) 


a" Plastics & 1312 
alck Rd., North Tong ‘ 
a - (Casting Tesine) wanda, N, Y¥, 
xarfielc & o., Garfield 
General Electric Co., Coseraaad’ {Saldy 


8-11, 1 Plastics Ave., a Mass. 


Chemicals, Ine, 


(ES) 
Goodrich Chemical Co., 
Rose Blidg., Cleveland ‘dale 
Koppers Co., Chemical 
EM-12, Koppers Bldg., 
Pa, (AF) 


Dept. 

(VW = “12, 
Division, t. 
ae 19, 


Monsanto Chemical Co., Pp 

Dept. EMP-24, Springfield 2 5 ea 
Plaskon Div., Libbey-Owens- -Ford Glan 
ed Sylvan Ave., Toledo 6 o 


Richardson Co., Melrose Park, Il, 


PLATINUM and PLATI 
UCTS (See also Centasan PROD. 


Baker & Co., Inc., 
ee ne., 113 Astor, Newark 
Brainin Co., ° 6, 2 
kt, 18, N.Y. 33 Spring, New 
neral ate Div., Metals 
Corp., 410 Forest, Attlober, Comet 


Handy & Harman, 82 F It 
N'Y ulton, New York 


PLIERS 


Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS AND RECEPTACLES 
“ime E - » 4633 W. Van rns 
Chicago 44, Il. ua, 


3200 Belmont 


——. eoetels Development Co., Dent 
alli 0 fumboldt St., I » 

31, Calif. soe “Angeles 
Cornish Wire Co., Inc., 15 Park Row 


New York, N. 
General Electric Co. Construction Mate. 
rials Dept., Bridgeport 2, Conn. 
Howard B. Jones Div., Cinch Mfg. Corp. 
1026 Homan Ave., Chicago 24, Ill. : 
Joy Mfg. Co., Mines Equipment Div 
ey w. Oliver Bldg., Pittsburgh 22) 
a 
National Electric Products C 
Chamber of Commerce Bldg., Piitsbusne 


19, Pa. 
Packard | Electric Div., 


General ‘otors 
Rugeeli’ Stoll 0. — 
usse toll Co., 125 Barclay, 
York 7, N. ~ 


Slater Electric * Mfg. Co., 


PLUGS, EXPANSION 

Hubbard Spring Co., M. D., 501 

es f a 5 Mich, —— 
roug’ Vasher Mfg. Co., 2200 
Milwaukee 7, Wis. = 


Woodside, 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 
POSTS, BINDING 


Chase Brass & Copper Co., 
20, Conn. 

Superior Electric Co., 
Bristol. Conn. 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 
General Electric Ce., Aneaiete Dept., 


Schenectady 5, 
Sta-Warm Electric" Co., "565 N. Chestnut, 


Waterbury 


8129 Meadow, 


Ravenna, O. 
Vulcan Electric Co., Danvers 2, Mass, 
POWDERED METAL PRODUCTS. (See 


also Bearings and Bushings; Contacts) 
Amplex Mfg. Co., Div. of Chrysler Corp., 


6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

neeieey & Co., Inc., P. R., Indianapolis 
, Ind. 

Moraine Products Division, General Mo- 
tors, Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


(Iron Cores) 
POWDERS, METAL 
Hendy! & Harmon, 82 Fulton, New York 7, 


160 Front, New 
(Brees, Bronze, Copper 


New Jersey Zine Co., 
York 7, N. Y. 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co., St. 
nn. 

Federal Telephone and Radio Corp., 900 


Passaic Ave., E. Newark, N. 
General Electric Co., Electronics Park, 


Syracuse, N. Y. 
ay Co., Inc., P. R., Indianapolis 
n 


PREFINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 
PRESSES, MOLDING. See Molding 


Machine, Plastics. 


ELECTRICAL MANUFACTURING 








a metal ball 
PROBLEM? 


yg ey 


Work It Out For You 






Whether it is a pre- 
cision ball bearing or 
one of the other many 


ball applications in industry, your problem will not be entirely new. Strom 
has been in on many ball problems and knows the importance of the right 


ball for the job. 


Strom has been making precision metal balls for over 25 years for all 
industry and can be a big help to you in selecting the right ball for any of 
your requirements. In size and spherical accuracy, perfection of surface, 
uniformity, and dependable physical quality, there’s not a better ball made. 





RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 









McMullan sHapep Pole 
MOTORS 
4 POLE — is — Yoo H. P. 


Built with the greatest 
precision and designed 


to give years of quiet, © 


efficient service. 


RS ERE na MANUFACTURING COMPANY 
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ECONOMICAL , FASTENING 


ai ce ie me 
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121 
cago Automatic Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill, (Chicago Suburb) 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ 
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PHALO 


MACHINE CONTROL CABLE 


Proved power-supply dependability 
for electrical controls! Oil and 
chemical resistant, flameproof, long 
flexible life. 


PHALO Cords and Molded Plugs 





1. 


2. HEAVY DUTY CORD AND MOLDED PLUG. 


Available in a variety of colors. 





3. STANDARD CORD AND MOLDED PLUG. 


PHALO Custom Built Cables 


Made to your specific requirements. 


Make certain you have 
“Currents Favorite Conductor’ 
... Always look for the famous 
“Phalo” Trademark. 


Send for the illustrated 
Phalo catalog NOW! 


P Yj 


i i 8 , 


FOSTER STS., WORCESTER, MASS. 


a \ 
>\ 


COMMERCIAL & 





| O’Neil-Irwin Mfg. 





PRESSES, PUNCH 


Co., 309 Eighth Ave., 

Lake City, Minn. 

PULLEYS, V-TYPE. See Drives, V- 
Belt. 

PUMPS 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Div., 
Dept. C-109, Springfield 99, Ohio. 


Scintilla Magneto Div., 
Corp., Sidney, N. Y. (Diesel Fuel) 
Sier-Bath Gear & Pump Co., 9244 Hud- 

son Blvd., North Bergen, N. J. 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 
Allen-Bradiey Co., 1316 8. Second, Mil- 
waukee 4, Wis. 
Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 


Bendix Aviation 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Euclid Electric & Mfg. Co., Madison, 
Ohio. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. ‘¥ 

Micro Switch Div., First National Corp., 
Freeport, Ill. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, O. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Superior Electric Co., 8129 Meadow, 
Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

REACTORS. See Transformers. 

RECTIFIERS, DRY METALLIC 

—- Electric Corp., 3512 Water, Cuba, 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Automatic Electric Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oxide, 
Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. (Magnesium- 
Copper Sulphide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone & Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

(Selenium) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. a 
(Copper Oxide, Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium- Copper + 

Radio Receptor Co., Inc., Dept. MS-2 
84 N. Ninth, Brooklyn il, M. Xs 
(Selenium) 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox- 
ide, Selenium) 

RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. 

Westinghouse Electric “Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage. 

Acme Electric Corp., 3512 Water, Cuba, 
 ¥. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Burlington Instrument Co., Dept D-129, 
Burlington. Iowa. 

General Electric Co., Apparatus Dept., 

Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 


cago 39, Ill. 
Hevi Duty Elec. Co., Milwaukee 1, Wis. 
R-B-M Division, Essex Wire Corp., Dept. 
L-12, Logansport, Ind, 


Superior Electric Co., 8129 Meadow, 
Bristol, Conn. 

Union Electric Products Co., 24 Edison 
PL, Newark 2, N. J. 

Westinghouse Elec. Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

RELAYS and CONTACTORS 

Adams & Westlake Co., 1108 N. Michi- 
gan Ave., Elkhart, Ind. (Mercury) 

Advance Electric & Relay Co., 1260 W. 
Second, Los Angeles 26, Calif. 

Allen-Bradley Co.. 1316 S. Second, Mil- 
waukee 4, Wis 

— Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth 3, N. J. 


561° Broadway, New York 


Amperite Co., 
(Delay, Thermostatic Metal 


12, N.Y. 

Bulb Type) 
Arrow-Hart & Hegeman Electric Co., 103 

Hawthorn, Hartford 6, Conn 


Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 
Automatic Electric Co., 1033 W. Van 


Buren, Chicago 7, Ill. 
Automatic Switch Co., 398 Lakeside Ave., 
Orange, N. J. 
P., 4719 W. 


Clare & Co., C. Sunnyside 


Ave., Chicago 30, Ill, 
Micro-adjustment) (Mercury 4 
Cramer Co., Inc., R, y terbrogy 
os ~ 
avis & Co., Dean W., 
1 ae jm ee Fira, Ken. 
Jurakool, Inc., Elk 
Edison, Thos. A.. im Instrumente) 
298 Lakeside Ave., W. Ora ‘an, 
Electric Auto-Lite Co., Toledo | . x i 
Electro-Therm, Inc., $024 Gea Onto 
Silver Spring, Md. wa Are., 


Federal Telephone and 
Kingsland Rd. Chita rts be 
General Controls, 801 Alien ‘sled 


iltle palit Glen. 
yeneral Electric Co., A 
Schenectady 5, N. Y, a Dent,, 
Guardian Electric, 


1627- 
yciieago, 12, Iu. P, W. Walnut, 
aydon Co., A. W., N 
bury 32, Conn. orth Elm, Water 
Kurman Electric Co., 


Inc., 35- 
Long Island City 1, NY. =n art 


Leach Relay Co., 5915 

et, Angeles 3, ‘cant. A”#lon Bing, 
ercoid Corp., 4227 W, 

pisieago, 4, I. Belmont Aye,, 
hillips mtrol Corp., 8 
Joliet, Ill. Dy 84 W. Jefferson, 


R-B-M Division, Essex Wi Corp. Dept 
L-12, Logansport, Ind, - . 
Sigma Instruments, Inc., 60 Ceylon, Bos- 


si Mass. 

gnal Engineering & Mf 

s 14th . ‘a one 1 Ne, 154 W. 
quare .» 4041 

. aoe 2, Wis. ” Richards, Mu. 
truthers-Dunn, Ine., 150 N. Phila 

weeps ’, + are (Mercury) 7 P 
ar onar ectric C 

wet vote, N ." 3 Gouth 
Jestinghouse Electric C P, 

868, Pittsburgh 30, Pa.” (Time bees 

Weston Electrical Instrument Corp. oa 

sci ee A Newark 5 N.Y 
en eciric Co., 152 W. Ch 
cago, Il, Waltoa, Chi 

REMOTE CONTROLS. See Push But- 
ton Stations; Relays . 
Switches. — ee 

RESINS, INSULATING. See ‘arnishes. 
Compounds & Resins. ™ ; 

RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 erside 
Ave., Newark 4, N. = ™ 


Driver-Harris Co., Harrison, N. J, 
Hoskins Mfg. Co., Detroit 9, Mich, 


RESISTANCE HEATING UNI 
Heating Elements & Units. <a 


RESISTANCE LINE CORDS 
General Electric Co., Construction Mate. 


rials Dept., Bridgeport 2, Conn. 
RESISTANCE WIRE. See Wire Re- 

sistance. , 
neeee Tens. INSTRU 

RADIC MENT and 


Allen-Bradley Co., 1316 8. . 
> 4, Wis — a 
eo te Co., 561 Broadway, N 

12, N. Y. (Bulb Type) "> 
Clarostat Mfg. Co., Ine., Dover, N. H. 
——— ‘indie, iuc., Newark 6, N. J, 
nstrumen' sistors Co., 1 

Ave., Union, N. J. — 


International Resistance Co., 
nent tn ke 8, Pa. “> 
allory 0., Inc ‘ 
lis 6, Ind. > 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Il. 
Resistors, Inc., 5234 W. 26th St., Chi- 
cago 50, Ill. 


Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa, 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument one 582 

Frelinghuysen Ave., Newark 5, 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 

Euclid Electric & Mfg. Co., Madison, 
Ohio. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. 

International Resistance Co., 409 %. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill. 

Resistors, Inc., 5234 W. 26th St., Chi- 


cago 50, Ill. 

7 Rheostat Co., 3 Foxhurst Rd., Bald- 
win, } ‘i 

Sprague Electric Co., North Adams, Mass. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


BHESSTATS, INSTRUMENTS and 


Allen-Bradley Ge, 1316 S. Second, Mil- 
waukee 4, 

Amperite Co., $81 Broadway, New York 
12, N. Y¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

“a Mfg. Co., Lake & 4th, Racine, 


zs 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 


Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohmite et. i Co., 4806 Flourny, Chi- 
c 4 
rR Balé- 


Rex Rheostat Co., 3 Foxhurst Rd., 
win, N. Y. 


ELECTRICAL MANUFACTURING 















% Clarostat Series MMR bakelite-in- 
sulated metal-clad resistors definitely 
run cooler than other similar types, 
size for size. Or putting it another way, 
these resistors will dissipate more power 
for the same temperature rise, size for 
size. We invite your own tests. Sample | 
on request. y% Series MMR resistors are | 
available in upright (shown) or flat | 
mountings. Resistance values from frac- 
tion of ohm to 15,000 ohms per wind- 
ing inch. 2} watts per winding inch 
in free air; 5 watts when mounted flush 
on metal radiating surface. > Bulletin 
109 on request. 


CLAROSTAT MFG. CO., a 









About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Pictured; Universal 
Double Reduction 

Governor controlled 
motor. 


RAE MOTOR CORP. 












” e 
Rae P.O. Box 291 — Racine, Wis. 
For over 21 years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
have a wire stripping 
problem or want to check 
up on latest wire strip- 
my — it will pay 
consult us. 


ou 
SPEEDCRAFT 1S SUPERI- 
OR BY EVERY COMPARI- 
SON. 








~~ 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 
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| by its special dull drawing surface, on 


TRACING CLOTH 
FOR HARD PENCILS 






@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But itis distinguished 


which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 


IMPERIAL PENCIL 
forimk drawings or wes 6TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


MERCURY 
OTE 


MERCOID 


Assure Accuracy, Positive 








Operation and Long Life 


TILTING TYP 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or Corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make” and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 
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No. 34—Product of 
Westinghouse Electric Corporation 
Beaver, Pennsylvania 


Chace Thermostatic Bimetal is the actuating element in 
this “circuit protection of the future” for domestic wiring. 
It provides an inverse time limit safety feature that com- 
bines with the operating speed of a magnetic trip to 
furnish co-operative tripping action. 


Here’s how the Westinghouse ‘“Quicklag” thermal- 
magnetic breaker provides maximum protection for small- 
wire general lighting and branch circuits: 






On LIGHT ON HEAVIER 
LIGH OVERLOADS 
OVERLOADS MAGNETIC PULL 
BIMET, OPERATES 
ACTION TRIPS WITH BIMETAL 
BRE ACTION 





MAGNETIC 
ACTION 


THERMAL 
ACTION 


CO-OPERATIVE 
ACTION 


Of course this “co-operative action” in the product results 
from consultation and co-operation between the manu- 
facturer and the engineers of the W. M. Chace Company. 
It's typical of the benefits many manufacturers receive 
from our extensive experience in temperature response, 
indication and control. 


Perhaps you, too, can build increased efficiency and 
salability into your product with dependable Chace 
Thermostatic Bimetal. Our engineers are ready to give 
you “co-operative action” . . . consult them. 


LE Debreso co. 


l Thermostatic Bimetals | 


¢ DETROIT 9, MICH 


Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 

Allen- meaty pe 1316 8S. Second, Mil- 
waukee 4, 

Electrical ‘Min “Co., Lake at Fourth, 
Racine, Wis. (Foot & Knee Control) 

General Electric Co., _ Apparatus Dept., 


Schenectady 5, 1} 
Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 
a Inc., 37 Abbett Ave., Morristown, 


National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, . 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 

Westinghouse Elec. Corp., P. O. Box 868, 


Pittsburgh 30, Pa. 


RINGS, COLLECTOR 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. (Precious Metal) 
General Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass. 


(Precious Metal) 
Wesche Electric Co., B. A., 
Cincinnati 10, Ohio. 


RINGS, RETAINER and SNAP 
Associated Spring Corp., Bristol, Conn. 
Cuyahoga Spring Co., 10270 Berea Rd., 


Cleveland 2, Ohio. 
Eaton Mfg. Co., Reliance Div., Massillon, 


Ohio. 

Peck Spring Co., The, 12 Grove Ave., 
Plainville, Conn. 

Waldes Kohinoor, Inc., 47-16 Austel Place, 
Dept. EM-111, Long Island City 1, 

i B. 


1626-22 Vine, 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, 

Milford Rivet & Machine Co. R Dept. EM, 
871 Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. 
and Roller. 


RUBBER and RUBBER PRODUCTS 


See Bearings, Ball 


American Hard 7. Co., 11 Mercer, 
New York 13, N. 

General Electric cs: Chemical Dept., 
8-11, 1 Plastics Ave.. Pittsfield, Mass. 

Lord Mfg. Co., Erie, Pa. 


SAWS, COMMUTATOR. See Commuta- 


tor Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, 
(Pnuematic.) 


SCREW MACHINE PRODUCTS. 
also Fibre; Plastics.) 


Aluminum Co. of America, 663 M 
Bidg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

Blake & Johnson Co., Waterville 14, Conn. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Milford Rivet & Machine Co. 871 
Bridgeport Ave., Milford, Conn. 


2817 W. 
Mich 


(See 


Gulf 


National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 

Peck Spring Co., 12 Grove Ave., Plain 
ville, Conn. 

SCREWS. See Fasteners. 

SEALING COMPOUNDS. See Cements, 


Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa 


SEALS, OIL and GREASE 


Felt Products Mfg. Co., 
Ave., Chicago 7, IIl. 
Garlock Packing sy 


1536 Carroll 
Palmyra, N. Y¥ 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, Ill. 

Sealol Corp., 45 Willard Ave., Providence 
.&& 

SELENIUM RECTIFIERS. See Recti- 


Dry Metallic. 
ELECTRICAL. See 


fiers, 


SHEETS, 
Electrical. 
SIGNAL DEVICES 
a Engineering & Mfg. Co., 154 W. 
, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilots and Indicator. 


SILVER and SILVER ALLOYS. See 
also Contacts and Contact Points. 


Steel, 


(For Solder, see Brazing Alloys, Sil- 
ver) 
Baker & Co., Inc., 113 Astor, Newark 
5, N. J. 

Brainin Co, C. S., 233 Spring, New 
York 13, N. 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 


General Plate Div., Metals an 


Corp., 410 Forest, Attlebon @ ,centtols 
0, 
=, & Harman, 82 Fulton, * pyle. 


Mallory & C I lies. 
lis 6, Ind,” * ®* B+ Indtanape. 


SLEEVE BE 
Bushings. ARINGS. See Bearings ang 


SLEEVING and TAPE, ASBESTos 
Insulation Manufactur 
’ ee oo Chicassy ur ¥. 
8 Manville "290° 
sone 16, N. -_ edt: 
tehel-Rand Insulati 
Murray, New York t. NY, ine, 81 


SLEEVING, SATURATED. 
& Sleeving, Braided Fabric.” 


SLIDE RULES, CALC 
Keuffel & Esser Co., HopaNe J 


SLOT INSULATION. 5 
Insulating; Mica; Pape nies 
Tubing & Sleeving, Braided Pabrie 


SLOTTERS, MICA, 
Saws and Slotters. aes 


SOCKETS and ADAPTER 
See Plugs and Receptacles” 


New 


ee Tubing 


Commutator 


RADIo, 


SOCKETS and RECEPTA 
INCANDESCENT Lamps 

Arrow-Hart & Hegem 
103 Hawthorn, Hartford 6, Conn 


Dial Light Co. of Ameri i 
. way, a York 3, N. Y — Broad- 
renera Electric Co., C t 
rials Dept., Bridgeport 2. Cae, Mate. 
ee ee Co., Inc., Valparaiso, Ind. 
nes Equ pment Co., 4223 
St. Louis 10, Mo. Clayton Are, 


SOCKETS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


SOSKET SCREW KEY 
WRENCHES 7 - 


Allen Mfg. Co., Hartford 2, Conn. 
Standard Pressed Steel C 
Jenkintown, Pa. ~ ae 


SOCKET SCREWS. 


Electrie Co, 


See Fluo- 


See Fasteners, 


SOLDERING COMPOUNDS 


(Fluxes, Paste, Liquid, Salts, ete.) 
ape Battery & Mfg. Co., North East, 
aoey Harmon, 82 Fulton, New York 
Kester Solder Co., 4209 W 

Ave., Chicago 39, Ml. meine 
McGill Mfg. Co., Inc., Elec. Div., 250 

N. Campbell, Valparaiso, Ind, 
SOLDERING IRONS 
General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5 5, . ¥. 
Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 
Ideal Industries, Inc., 1008 Park Ave., 
New Britain, Conn. 


Sycamore, Ill. 

Stanley Tools, 

Weller Mfg. Co., 830 Packer, Easton, Pa. 

Vulean Electric Co., Danvers 2, Mass. 

SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Al- 
loys) 

Kester Solder Co., 
Chicago 39, Ill. 


SOLENOIDS 


Automatic Electric Corp., 
Buren, Chicago 7, Il. 
Cannon a Development Co., Dept. 
L-118, 3209 Humboldt, Los Angeles 31, 


4208 Wrightwood Ave., 


1033 W. Van 


Cal. 
Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Apparatus Dept., 


Schenectady 5, 
Guardian Electric, 162 
Chicago 12, Ill. 
Leland, G. H., Inc., 


7-P W. Walnut 8t., 
111 Webster, Day- 


ton 2, O. 

National Acme Co., 176 E. 181st, Cleve- 
land 8, O. 

Phillips Control Corp., 84 W. Jefferson, 
Joliet, Ill. 

R-B-M Div., Essex Wire Corp., Dept. 


L-12, Logansport, Ind. 


Soreng Mfg. Corp., Dept. M912, 9555 
Eden Ave., Schiller Park, Ii. 
Struthers-Dunn, Inc., 150 N. 13th, Phila- 


delphia 7, Pa. 
West Coast Electrical Mfg. Co., 10006 8. 
Main, Los Angeles 5, Calif. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS 
For Motorized Units, 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Ohio Gear Co., 1358 E. 179, Cleveland 


10, Ohio. 
Reveo, Inc., 405 Thorpe Bldge, Minne- 
apolis 2, Minn. (Torque Converters) 


SPRINGS, COIL and FLAT 

Accurate Gering 2 Mfg. Co., 3817 W. Lake, 
Chicago 

Ace anes Mfg. Co., Inc., 77 W. Houston, 
New York 12, N 

American Steel & Cleveland 
18, Ohio. 


See Motors. 


Wire Co., 


ELECTRICAL MANUFACTURING 
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————————————————E 
Low Cost 


SMALL INDUCTION MOTOR 
With HIGH OUTPUT 


A Specially Designed Small, Shaded Pole, 2-Pole Motor with 
Special Features to Give Good Efficiency and High Output— 
At Low Cost — for Both Continuous and Intermittent Duty. 


FANS—8 TO 10 INCHES 
HEATERS 
PHONOGRAPHS 
RADIO & TELEVISION 
ELECTRIC TOYS 

TURNTABLES | 
APPLIANCES 
FILM PROJECTORS 


FOR APPLICATIONS VENDING MACHINES 








WHERE COST IS HAIR DRYERS 
A FACTOR CONTROL DEVICES 
110 Volts — 60 Cycles — A.C. Core stack can be changed for various 


H.P. ratings. For intermittent duty rat- 


Motor is rated at 3500 R.P.M. ing can be increased per duty cycle. 


oe 16 OP, at SIND Self-aligning oilite bearings with extra felt 
—— retainer — Dimensions 23g x 3 x 2 
Torque 3 in.-oz.-Watts input inches. 


G t. 
7 a oF cee Send Your Specifications 


This applies to .670 stack. and Requirements. 


UNITED PRESSED PRODUCTS CO. 


741 W. HARRISON STREET - Phone MOnroe 6-2360 - CHICAGO 7, ILL. 


FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


i ITO KNURLED 


Coils, Transformers, Condensers. 
oe Eee The Knurled Head of the “UNBRAKO” Socket 


Loading Coils, Condensers. . 
Scientifically compounded from waxes, resins, asphalts, pitches, oils Head Cap Screw does triple duty: (1) the Kszrl- 
and minerals for specific applications. Specific data and samples ing provides a sure, slip- proof grip; (2) the 


will be furnished on request. 
Knurling speeds assembly, because it enables the 

BIWAX CORPORATION “UNBRAKO” to be cecal in faster and further 

3445 Howard Street SKOKIE, ILL. with the fingers—handiest of all wrenches—be- 
fore a “key” becomes necessary; (3) the Kuurling 
permits positive locking. Available in standard 
sizes from No. 4 to 1” diameter, in a full range of 


lengths. Other sizes to special order. Write for 
your copy of the “UNBRAKO” Catalog. 


OTHER “UNBRAKO” PRODUCTS 
INCLUDE: 

‘ Self-Locking Socket Set Screws with 
Kaurling o gethet Knurled Cup Points, Self-Locking Sock- 
Screws originated et Set Screws with Knurled Threads, 
with “Unbrako” Self-locking Square Head Set Screws 

in 1934. with Knurled Cup Points—all pat- 
ented, self-locking screws that won't 
shake loose! Socket Head Stripper 
Bolts. Precision-Ground Dowel Pins. 
Fully-Formed Pressure Plugs. 


Ss pP Ss STANDARD PRESSED STEEL CO. 
- Y BOX 594, JENKINTOWN, PENNSYLVANIA 


“Serving Industry continuously siace 1902 through fadustrial Distributors” 
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Discard the out-of-date, slow hand method of driving screws . . . Do it 
this speedy, time and labor saving way that will boost your production 
and bring costs down. 

Cash in on its advantages like thousands of other manufacturers are 


doing . . . Start with the new year. We can make 
IMMEDIATE SHIPMENT... 


on certain models. Detroit Power Screw- 
drivers are hopper-fed and furnished in 
three models . . . Will drive all types of 
screws, as fast as one a second ... All 
driven to uniform tension .. . Will not strip 
threads or mar heads. 

Model A 


A sensitive but sturdy 
machine for driving small 
screws in delicate as- 
semblies. Capacity, No. 2 
to No. 6 screws. Both 
bench and pedestal types. 
Designed for maximum 
—. easy operation 
a ls 





































Model C 


A powerful machine for 
heavy-duty assembly 
work. Every part husky 
enough to stand driving 
hardened cap screws to 
a tension of 50 foot 
unds. Capacity, %" to 
* diameter screws. 


Model B 


A real production ma- 
chine designed for con- 
stant service. It drives a 
range of screws of all 
Ss from aS ° y¥” 
up to 2” in 
Both bench and 

types. 


rite 





Gataley 






SEND SAMPLE ASSEMBLIES FOR ESTIMATE 


SG ae ee 





2817 WEST FORT ST. DETROIT 16, MICHIGAN 
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Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson- Raymond, ‘Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Cuyahoga a Co., 10270 Berea Rd., 
Cleveland 2, Ohio. 

Dunbar Bros. "Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gibson ‘Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 

Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 
Instrument Specialties, Inc., 254 Bergen 
Blvd., Little Falls, N. J. (Beryllium 

Copper) 

Lewis Spring & Mfg. Co., 2646 W. North 

Ave., Chicago 47, Ill. 


501 Central 


Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Peck Spring Co., 12 Grove Ave., Plain- 
ville, Conn. 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

U. 8. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, 

Wickwire Spencer Steel Div., The Colo- 
rado Fuel & Iron Corp., 2 New Bond, 


Worcester 6, Mass. 
STAINLESS STEEL. See Steel, Com- 
mercial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 
New York 12, N. Y. 
Aluminum Goods Mfg. Co., 

Wisc. 
American Brass Co., Waterbury 88, Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., 


3817 W. Lake, 
77 W. Houston, 


Manitowoc, 


Associated 


Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Chase — & Copper Co., Waterbury 
20, 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 


Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 
Electric Auto-Lite Co., Toledo 1, Ohio. 


Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 4, Ill. 


Heyman Mfg. Co., Kenilworth 1, N. 

Hubbard Spring Co., M. D., 501 Central 
Ave., Pontiac 12, Mich. 

Linden & Co., Inc., 70 Baker, 
dence, R. I. 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.). Corry, Pa. 

Revere Copper & Brass, ee. 230 Park 

2501 Keeler Ave., Chi- 


Provi- 


Ave., New York 117, N. 
Shakeproof, Inc., 


cago 39, Ill. 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wrought Washer Mfg. Co., 2200 8S. Bay, 


Milwaukee 7, Wisc. 


STAMPINGS, NON-METALLIC 


Baer Co., N. S., Montgomery St., Hill- 
side 5, N. J. (Fibre) 
Richardson Co., Lockland, Cincinnati 15, O. 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Aurxiliaries. 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commereial Forms and Grades. 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 


iooetines Steel & Wire Co., Cleveland 


13, Ohio. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 


(Spring) 

Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bidg., Pittsburgh 30, Pa. (B-AC) 
(S-ACDN) (T-ACN) 

Driver Co., Wilbur B., 150 Riverside Ave.. 
Newark 4, N. J. (Stainless Steel Wire) 

Eaton Mfg. Co., Reliance Div., Massil- 


lon, O. 
Resues's Sons Co., John A., Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago. 
Ill. (ABCDENST) 

Timken Roller Bearing Co., Steel & Tube 
Div., Canton 6, O. (B-AN) (T-AC) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bidg., Pittsburgh 30, Pa. ‘“‘USS.”’ 


— & Son, Inc., Joseph T., Chicago. 
STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 


STRIPPERS, WIRE 


Artos Engrg. Co., D c 

ranilmaukee 7 'Wise” EM: 2789 8. spun 
ea ndustries, - ae 

pen, T- . 0 a 
yram Products Co. 
Chicago 16, 1,’ 2224 8. Stats, 

Wire Stripper Co., 


1 
East Cleveland, 0. 729 Eastham Ave., 


STRIPPING COMPOUNDS. 


ing Compounds, Metal. See Clean. 


ornre. procns and 
Tees BOARDS, 
Aircraft- etl Products, 
> a Harrisburg, Pa. 
aer Co. 8S., Mont 
x. 5, N. J. ae 
urke Electric Co., Div. of Mara 
Electric Mfg. © 3 7 arathon 
Erin . &. Corp., 3912 w, 12th, 
Burndy Engineerin Cc 
re @ Co., Inc., New York 


Chase oe & Cc 
ee 
edera ‘elephone d 
eet Re. Clittes ae yo" 100 
owar ones Div., Cinch tite 
1026 8. Homan Ave., 
Soreng Mfg. Corp acter 
Eden Ave., Schilier Park, IL 


Inc., 1504 N. 


SWITCHES, AUTOMATIC and MANUAL 
Float (Liquid Level) (A) 


Limit (Snap-Action) (B) 
Magnetic (Cc) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (@) 
Transfer (BH) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot 


(L) 
Heater (Series Multipl 
Jack, Key and Lever’ - 0 
Panel (0) 


Push Button —. 
ary) (P 
zi 


(Toggle Slide, 

— — 

elec Rotary Tap) 

Through-Cord Snap @ 

Centrifugal (x) 
(See also Circuit Breakers; Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers) 


Allen-Bradley Co., 1316 8. Second 4 
waukee 4, Wis. (ACEFJPR) 

Allis-Chalmers Mfg. Co., 937A 8. 19, 
Milwaukee 1, Wis. (RS) , 

Allied Control Co., Inc., 2 East End 

Ae oe N. Y. (CDGHR) 
mo g. Co., 477 Washin 

aa ye © be a 
merican nera somentyt Cc 

Bronx, New York 60, ee a 

Arrow-Hart & Bacon Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

ASG ents ate. Co. 6 a 
utomatic ectric Mfg. -, 60 ki 
Mankato, Minn. (GR) 

Automatic Electric Corp., 1033 W. Van 
Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. (HLNR) 

Brown Instruments Div., Minneapolis- 

Honeywell Regulator Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. (D) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Cramer Co., Inc., R. W., Centerbrook, 
Conn. (G) 

Durakool, Inc., Elkhart, Ind. 

Edison, Thos. A., Inc., Instrument Div., 
1G Lakeside Ave., West Orange, N. J. 

+) 


Euclid Electric & Mfg. Co., Madison, 
Ohio (CLRX) 
Electro Switch Corp., 193 Broad, Wey- 


mouth 88, Mass. (HOS) 
Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. (N8) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


801 Allen Ave., Glen- 
dale 1, Cal. 


General Electric Co., Section 956-70, 
Apparatus Dept., Schenectady 5, N. Y. 
(ARCDEFGHJKMNOPRST) 

Guardian Electric, 1627-P, W. Walnut 
St.. Chicago 12. Ill. (CFGHN) 

Heinemann E ‘lectric Co., 99 Plum, Trenton, 

( 


Tdeal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. (L) 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 


Pa. 
Leland, G. H., Inc., 111 Webster, Day- 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 

McGill Mfg. Co., Inc., Electrical Div., 
250 No. Campbell, Valparaiso, 


(KP) 
Mercoid Corp., 4227 W. Belmont Ave., 
(ABCDEF) 


Chicago 41, Tl. 

Micro-Switch Div.. First Industrial Corp., 
Freeport, Ill. (BFLS) 

National Acme Co., 170 E. 131st, Cleve- 


land 8. O. (B 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 
P. O. Box 206, 


F) 
General Controls, 


eago 44, TI. (8) 
Powrex Switch Co., 


Watertown 72, Mass. (D) 
R-B-M Division, Essex Wire Cor. 
Dept. L-12, Logansport, Ind. 
neherehes-Caaes Controls Co., Youngs- 
, Pa. (FM) 
Slater Electric & Mfe. Co., Woodside, 
N. J. (BDKT.MOPST) 


Soreng Mfg. Corp.. Dept. M912, 9555 Eden 
Ave., Schiller Park, Tl. 


ELECTRICAL MANUFACTURING 
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FOR LAMINATIONS AND PRECISION STAMPINGS 


Motor and electrical parts manufacturers using 
carbide dies realize substantial savings. These 
tungsten carbide dies have a life expectancy 20 
to 60 times that of steel dies; reduce costs accord- 
ingly. For full information on how you can cut 
your costs, write, wire, or telephone. 










TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Michigan 
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HEINZE FRACTIONAL HORSEPOWER MOTORS 


If the selection 
of a motor is a 
problem, 
WRITE US 
TELEPHONE US 
COME TO SEE US 





TYPE F 


We have engineered 
and built some 
very successful 
Fractional 
Horsepower 

Motors 

both standard 

and special 





TYPE DorR 
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TYPE U 


Heinze Electric Co 
, 685 Lawrence Street 


__.LOWELL.MASS ig 


DECEMBER 1949 


















COIL SPRING SAYS: 





Today, especially, a high cost product is a sick product— 
which may lead to an equally sick sales record. Careful 
analysis of our customers’ spring requirements—develop- 
ment of new techniques in an effort to produce springs 
for less, without sacrifice of quality or performance, is now 
a prime challenge at U. S. Steel Wire Spring. Our suc- 
cess with spring cost cutting problems has been outstand- 
ing. Ask us about YOURS—today! 


No order too large or too small 


7.5. STEEL WIRE SPRING2@ 


7800 FINNEY AVE. * Micuican 6518 
00 00297 ee 
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Heres How 
LX SWeone lesulitton 
Redaces Motor Frilure 





Photo courtesy Virginia-Carolina Chemical Corp. 


THIS 300-H.P. silicone insulated motor was back in service 
three hours after being flooded with water, mud and waste. 


@ Engineers of Virginia-Carolina Chemical Corporation agree 
that DC Silicone Insulation is the best solution to motor 
failure caused by excessive moisture. They proved this in 
two identical 300-h.p. motors, one wound with Silicone 
(Class H) and the other with Class B insulating materials. 


Located side by side and exposed to the same operating 
conditions, these motors are used to pump waste materials 
at the Phosphate Mine in Homeland, Florida. After the main 
line broke last year and flooded both motors with water, 
mud and waste, the Class B motor had to be reworked and 
rebaked. The motor wound with Class H insulation was 
simply cleaned with an air hose and the bearings were 
flushed out . . . Three hours later, the SILICONE INSULATED 
motor was back in service and operating perfectly. 


That confirms again the fact established by 4 years 
of motor testing: Class H Insulation made with Dow 
Corning Silicones has at least 10 times the life and 
10 times the wet insulation resistance of the best 
insulating materials previously available. For more 
information on how silicone insulated equipment can 
save you time and money, phone our nearest branch 
office or write for booklet 0-12 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta @ Chicago @ Cleveland © Dallas 
Los Angeles @ New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 





Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 111 Forest, Attle- 
boro, Mass. (EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 

— Carbon Co., St. Marys, Pa. 
(P) 


Struthers-Dunn, Inc., 150 N. 13th, Phil- 
adeiphia 7, Pa. 

Telechron, Inc., 200 Union St., Ashland, 
Mass. (G) 

Unamax Switch Div. of the W. L. Maxson 
Corp., 460 W. 34, New York 1, N. Y. 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CEGHOR) 

Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. (ABCDEFGH- 
OPRS) 

Zenith Electric Co., 152 W. Walton, 
Chicago 10, Tl. (HR) 


TACHOMETERS 


Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 
1054 Ivanhoe Road, Cleveland 10, O. 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-28, 
Newport, Ky. 
National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, N. J. 
TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 
caster, Pa. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 

Topflight Tape Co., York, Pa. 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating: Sleeving and Tape, Asbestos: 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

Irvington Warnish & Insulator Co., Ir- 
vington 11, N. J. 

— a Corp., Box 290 New York 

Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 

Mitchell-Rand Insulation Co., 

= 


9512 Arch, Lan- 


Inc., 51 


Inc., 51 
Murray, New York 7, N. Y. 
— Electric Coil Co., Columbus 16, 
0. 
Okonite Co., Passaic, N. J. 
Okonite, Panther, Dragon) 


TAPE, MICA. See Mica. 
TAPE 
RES 


(Manson, 


a SHEETING, SYNTHETIC 

du Pont de Nemours & Co., Inc., E. L., 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 


TESTING 
ments. 


INSTRUMENTS. See Instru- 


TESTING LABORATORIES 


Electrical Testing Laboratories, Inc., 2 
East End Ave., New York 21, N. Y. 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 


Brown Instruments Div., 
Honeywell Regulator Co., 
Ave. Philadelphia 44, Pa. 

General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., Detroit 9, Mich. 

Rockbestos Products Corp., New Haven 
4, Conn. 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


Minneapolis 
4466 Wayne 


Dept., 


THERMOMETERS 

Edison, Inc., Thos. A., Instrument Div., 
298 Lakeside Ave., W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
Bak 
ae Co., Inc., 113 Astor, Newark 5, 
rain’ Co., C. 
York 13, Ny, ©” 738 Soring, Nop 
M., 1608 Beara Ave. 


WIRE. See Wire ang 


Chace Co., W. 
PR. A Mich, 
enera ate Div., Meta 

Corp., 410 Forest, Attleboon Controls 


Mass, 
THERMOSTATS 


American General Therm 
Bronx, New York 60, Ny om. 2060 
Edison, Inc., Thos. A., Instrument 
298 Lakeside Ave., W. Orange, N Dir,, 
Electro-Therm, Inc., 8024 Geor + 
7 —* i Spring, Md. 
enwal, Inc., 51 Pleasant, A: Mass, 
General Controls, 801 Allen Ane Glen. 


dale a Cal. 
General Electric Co., A 
Schenectady 5, Noy, PParatus Dept, 


Master Electric Co., Dayton 1, 0 
Mercoid Corp., 423 : p 
Revertehans Fu fton cumactae - 
anne a Div., sake oat 
wang etc ata a 
St., Meadville, Pa. C — 


TIMERS, MOTOR 
Allen-Bradley Co., 1316 8. Second, Mi)- 


waukee 4, Wis 
Automatic Electric Mfg. Co., 


on, Minn. 60 State, 
ramer Co., Inc., R. W., 

— Centerbrook, 
General 


Electric Co., A 
eee 5, N ¥. por 
ansen Mfg. Co., Inc., Princeton 3, Ind 
Haydon Co., A. W., North E Vater. 
ia “Geo sr W. Batam an 
erco! rp., 27 W. Bel 
Chicago 41, —_ 
angamo ectric -» Springfield, m 
Square D Co., 4041 N. Ri , 
waukeo 33. Wis. a a 
Struthers-Dunn, Inc., 150 N. 13th, . 
cae t. Pa. ~ = 
elechron, Inc., 200 Union, Ashland, Mass 
Ward Leonard Elec. Co., 34 § : 
a acme nN. YY, = = 
Jestinghouse Electric Corp., P. 0, 
. a ae 30, Pa. 0 
Zenit flectric Co., 152 W. 
Chicago 10, Ill. = 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 
Keller Tool 


Co., Grand Haven, Mich. 
(Pneumatic) 
Loyd Scruggs Co., 1022 N. Sixth, &t, 
Louis 1, Mo 


Stanley Tools, “New Britain, Conn. 


TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Providence, R. 1. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 19, Ill. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMERS FLUORESCENT 
a See Fluorescent Lamp Aur- 
aries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 3512 Water, Cuba, 
N. ¥ 


Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 
Conn, 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20 N. V 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. . 

Standard Transformer Co., Warren, 0. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 588 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 3512 Water, Cuba, 
nN. @ 


Allis-Chalmers Mfg. Co., 987A 8. 1, 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Ferranti Electric, Inc., 30 Rockefeller 


Plaza, New York 20, N. ¥ 


General Controls, 801 Allen Ave., Glen- 
dale 1, Calif. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 


Gramer Co., 2734 N. Pulaski Rd., Chi 
cago 39, Til. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Kenyon Transformer Co., Inc., 840 Batty, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. i. 

Union Electric Products Co., Inc, % 
Edison Place, Newark 2, N. J. 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 8 

West Coast Electrical Mfg. Co., 10006 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. 9. Bos 
868, Pittsburgh 30, Pa. 


ELECTRICAL MANUFACTURING 
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Our contact types include rivets, screws, steel-back buttons, 
washers, discs, rods, rings and special shapes and stamp- 
ings of practically any specified dimensions. They are 
designed for assembly or attachment by riveting, staking, 
brazing, welding etc., as may be best for economical use 
of material as well as for attachment and assembly. 


LIGHT ASSEMBLIES—We are exceptionally well equipped 
for making light assemblies and sub-assemblies for the 
electrical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and instru- 
ment parts. 


BAKER & CO.. INC. 
113 Astor St., Newark 5, N. J.. 


New York SanFrancisco Chicago 


BE SURE TO GET haa eas 


YOUR 
80-PAGE 
MANUAL 


The most complete manual on electrical connectors and acces- 
sories. Color photographs, charts, data, technical, engineering 
and other valuable information. 

WRITE ON YOUR LETTERHEAD TODAY FOR COPY 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


CINCINNATI 27, OHIO 


GEARS Small and Medium 


SPROCKETS THREAD “s ce 


Fel IN 
Sn tron "Sito 
HELICALS | WORMS oy 
STRAIGHT WORM TRAINS 

BEVELS GEARS a 


Send us your blue- 


re ERE 
















Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors . 
plus che specialized ability to engineer 
special tubes .. . PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric,. Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
afices plus or minus .002”. Made to 
specifications or engineered for you. 


INSIP< PERIMETERS FROM .592” TO 19.0" 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 














brints for estimate 





1035 PARMELE ST. ROCKFORD, ILLINOIS 
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Here's High Q” 
for tight spots 





SANGAMO .,. 
yboored Tian 


Space problems can be easily solved by 
using these exceptionally small, light- 
weight button capacitors. Designed partic- 
ularly for application in high frequency 
circuits, Sangamo button capacitors meet 
all requirements of component capacitors 
for V.H.F. and U.H.F. applications. 


Sangamo Silvered Mica Button Capaci- 
tors are rigidly constructed and are 
electrically and mechanically stable. They 
are silver plated for high conductivity, 
completely sealed against humidity, and 
have a low temperature coefficient. 


Types M-61 and M-103, illustrated above, 
are designed for panel mounting on the 
chassis. A wide variety of other sizes and 
styles are available in a capacitance range 
from 10 mmfd. to 7000 mmfd. Catalog 
No. 830 gives full information. Write for 
your copy. 


ELECTRIC COMPANY 





TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 3512 Water, Cuba, 
N. 

Dano _ Blectrie Co., 93 Main, Winsted, 
Con 

Davis "x Co., Dean W., 1006 First, Kent- 
land, Ind. 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. 
Ferranti Electric Ine. 30 Rockefeller 


Plaza, New York 20, 'N. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. ; 
Hevi Duty Elec. Co., Milwaukee 1, Wis. 
Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J. 

Peerless Electrical Products Diy., Altec- 
Lansing Corp., 6920 McKinley Ave., 
Los Angeles 1, Calif. 

TRANSFORMERS, VARIABLE 
VOLTAGE 

Aue Jootete Corp., 3512 Water, Cuba, 
Ms 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Superior Electric Co., 8129 Meadow, 
Bristol, Conn. 

TUBES, CATHODE RAY 

General Electric Co., Electronics Dept., 
Schenectady 5, N. Y. 

TUBES, ELECTRON (Industrial) 

127 Sussex Ave., Newark 


Electrons, Inc., 
4 J 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 


General Electric Co., Electronics Dept., 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE 
PER. See Brass, 


and COP- 
Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, 
TUBING, 
LoY 


MICA. See Mica. 
NICKEL and NICKEL AL- 


American Brass Co., 
General Plate Div., 


Waterbury 88, Conn. 
Metals and Controls 


Corp., 410 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park, 
New York 17, ° 

TUBING, PAPER 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 


Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


renee. and SLEEVING, BRAIDED 
RIC. Textile or Glass-Fibre, 
conned with lacquer, varnish or syn- 
thetic resin. 
Bentley, Harris =. Co., Dept. M-38, 
Conshohocken, 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 


Washington Bivd., Chicago 6, IL 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

MitcheN-Rand Insulation Co., Inec., 51 
Murray, New York 7, N. 

——— Electric Coil Co., Columbus 16, 

0. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Owens Corning Fiberglas Corp., Textile 
Products Div., 16 E. 56th St., New 
York 22, N. Y. 

Varflex Corp., 309 Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave., 
New York io, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
Irvington ea & Insulator Co., Irv- 


ington 11, N 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, 4 

National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


New Jersey Wood Finishing Co., Elec- 
a Insulation Dept., Woodbridge, 
Phalo Plastics Corp., 25 Foster, Worces- 


ter 8, Mass. 
Varfiex Corp., 309 Jay, Rome, N. Y. 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., wn, 
cago, Ill a’ Corp., North Chi. 


Mallory & Co., Inc., P. RB. 

6, Ind. R., Indianapoii 
UNDERCUTTERS, MICA. 

dercutters. See Mica Un. 


VACUUM TUBES. Se thod 

Ray; Tubes, Electron. Tubes, Ca 
vA. MOTORIZED 

OPERATED o SOLENOID 
ahi Switch Co., 393 

Orange, N. J. Lakeside Are,, 
Brown Instruments Div., Minneapolis. 


Honeywell Regulator Co., 4 
Ave., Philadelphia 44, Ps, °° Ware 


General Controls, 801 Allen A 
dale 1, Cal.” ”™. Ge 

Genera ectric 0, A 

—— - N. Y. operatus Devt, 
gnatrol Valve Corp., 67 Fi 
Hawthorne, N. J. fh Am. 


Mercoid Corp., 4227 W. Bel 
Chicago 41, Tl. elmont Ave., 


Skinner Electric Valve Division, 


Chuck Co., 130 Belden Ave., Norwalk, 
Wontlni hi Electric © 

estinghouse ectric Cor P. 

868, Pittsburgh 30, re” 0 Be 
VARNISHED FABRICS. Se 

Insulating. . 
VARNISHES, COMPOUNDS AND 

RESINS, INSULATING 


Acme Wire Co., 
Bakelite — Uni 
elite Corp nit of Union Carpj 
& Carbon Corp., Dept. C-20, se 
42nd, New York 17, mR. Ey ‘ 
Borthig Co., Inc., George C., P, 0, Bor 
eS 
ran 0. am, 276 Fi 
oN, York "10, N.Y. a. 
anese Corp America, 180 Madi 
Ave., New York 16, a ~ 
Dow Corning Corp., Midland, 7. 
du Pont de Nemours & Co., 
Finishes Dept., Wilmington 98, Del. 
Durez Plastics & Chemicals, Ine., 1313 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Chemical i 
8-11, 1 Plastics Ave., Pittsfield, Mass, 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il, 
Irvington Varnish and Insulator Co., Iry- 
ington 11, N. J. 
Mica Insulator Co., Schenectady 1, N, Y. 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Monsanto Chemical Co., Plastics Diy,, 
Dept. EMP-24, Springfield 2, Mass. 
— Electric Coil Co., Columbus 16, 

0. 
Westinghouse Elec. Corp., Dept. 212, P, 0, 
Box 868, Pittsburgh 30, Pa. 
Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y. 


1255 Dixwell Ave., New 


E. L, 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, 


VIBRATORS 


American Television & Radio Co., St, 
Paul 1, Minn. 

Kurman Electric Co., Inc., 35-19 37th, 
Long Island City 1, N. Y. 

Mallory & Co., Inc., P. R., 
6, Ind. 


VOLTAGE REGULATORS. See _ Regu- 
lators, Voltage. Transformers. Variable 
Voltage. 


V-Belt. 


Indianapolis 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, 
Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. C-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, IL 

Dow Corning Corp., Midland, Mich. 

General Electric Co., Chemical Dept., 

8-11, 1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N. ¥ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y. 


INSULATING. See Specific 


WEDGES AND PEGS, ARMATURE 
N. 8. Baer Co., Montgomery St., Hill- 


side 5, N. J. 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., . 


Washington Blvd., Chicago 6, Til. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine, 51 

Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 


937A 8. 10, 
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UNITED-CARR 
for cost-cuttina 
design engineering 
service 








Sturdy strength to resist physical shock is only one advantage of 
Universal Porcelain Insulators. Others are high dielectric strength, 


uniform density of body, ability to withstand moisture, fumes, 
heat, cold and acids. Your specifications translated by Universal ry Send us your specifications or 
requirements, Address Dept. 13 


engineers into productive runs assures you insulators that are top 
UNITED-CARR FASTENER CORP. 


quality. For further information write. 
CLAY PRODUCTS CO. Cambridge 42, Mass. 
ered tend TP. nk ll , MAKERS “kp 


Rogan Offers a Wide Variety of Stock Molded 








1540 EAST FIRST STREET 















P, recision Die » | ES er Cost 


DAYTON ROGERS MFG. CO. 


— 7, Minnesota 


OLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS “*Chicico'1s, 1tinois 


Compression Molders and Branders of Plastics 


‘A KRUEGER & HUDEPOHL 


bad} WALSH BUILDING CINCINNATI 2, OHIO 





DECEMBER 1949 271 








| 
| 


| 
| 


| General 










YOUR INDUSTRY 
NEEDS THIS 


SHIPPING SERVICE 


Over a century of shipping experience and 
constant improvement are back of nation-wide 
RAILWAY EXPRESS, the world’s largest co- 
ordinated rail-air transportation service. It’s 
your complete, all-purpose facility for every 
size and type of shipment. 

When you use RAILWAY EXPRESS, you deal 
with one responsible carrier. One single 
charge covers everything you need for satis- 
factory shipping. Specify RAILWAY EXPRESS 
for all your shipping requirements. 


Service for a 
SINGLE CHARGE 


Pick-up and delivery in all 
cities and principal towns... 


Fast, uninterrupted rail or air 


y D4 oe a 
aie valuation coverage SG E N e 


up to $50 or 50¢ per pound... = 
Two receipts—one to the ship- 
per, the other from the con- 
and many other advantages 
it will pay you to investigate. 


NATION-WIDE RAIL-AIR SERVICE 


N\ LW4 | 


Q 
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Co., 
uw. %. 


Apparatus 
(ARC) 


Electric Dept., 


Schenectady 5, 


Westinghouse Electric Corp., P. O. Box 


2025, Buffalo 5, N. Y¥. (Flexarc) 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn. 
American Steel & Wire Co., Cleveland 


13, Ohio. 
Anaconda Wire and Cable Co., 25 
Broadway, New York 4, N. Y. 
| Cornish Wire Co., Inc., 15 Park Row, 


New York 7, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich. 
General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 
— Wire Co., Winsted Div., Winsted, 


onn. 
ees Sons Co., John A., Trenton 
. | Rome Cable Corp., Dept. E. M., Rome, 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


| American Steel & Wire Co., Cleveland 
Ohio 


13, ° 
Anaconda Wire and Cable Co., 25 
Broadway, New York 4, N. Y. 
(ABCTX) 
Belden Mfg. Co., 46833 W. Van Buren, 
Chicago 44, Ill. (ABTX) 


Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Braud @& Uo., Wiliam, 276 Fourth Ave., 
New York 10, N. Y. (T) 

Cornish Wire Co., Inc., 15 Park Row. 
New York 7, N. Y. (BT) 

mean Auto-Lite Co., Port Huron, Mich. 

) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 

General Electric Co., Construction Mate 
_Tials Dept., Bridgeport 2, Conn. (ABCX) 

National Electric Prod. Corp., 1313 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. (TX) 

wa ae Co., 2800 E. 55th, Cleveland, 

Rockbestos Products New Haven 
4, Conn. (AT) 


—s Sons Co., John A., Trenton 2, 


Corp., 


Rome ‘Cable Corp., Dept. EM, Rome, 
N. Y. (BT) " i 


Sprague Electric Co., 


WIRE FORMS 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24. Iil. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

Barnes Co., Wallace (Div. 
Spring Corp.). Bristol, Conn. 

Barnes-Gibson-Raymond, 6400 Miller Ave., 
Detroit 11, Mich. 

Blake & Johnson Co., Waterville 14, Conn. 

Cuyahoga Spring Co., 10270 Berea Road 
Cleveland 2, 0. 


North Adams, Mass. 


Associated 


Gibson Co., William D. 


(Div. Associ 

Spring Corp.), 1800 Clybourn 
ontengo 11. I. ry Ave., 

ubbard Spring Co., M bs 

Ave., Pontiac 12, “Mich, 901 Central 
Pec pring Co., The, 12 

ville, Conn. Grove, Plain. 
Raymond Mfg. Co. (Div. Associated 


cee oe 
tchener & Co., E. H.—98 C) 
eee inten 8t., 
U. 8. Steel Wire Spring Co., 78 
Ave., Cleveland 5. 0. 00 Finney 
Wickwire Spencer Steel Div., The Colo. 
rado Fuel & Iron Corp., 2 N Bond 
Worcester 6, Mass. “ ; 


WIRE, MAGNET 
Acme Wire Co., 1255 Dixwell Ay 
Haven 14, Conn. . 
Anaconda Wire and Cable (Co, 95 
Broadway, New York 4, N. Y, 
Belden Mfg. Co., 4633 W. Van B 
Chicago 44, 10. — 
Chase Brass opper Co., Wat 
20, Conn. a 
Electric Auto-Lite Co., Port Huron, Mich 
Essex Wire Corp., Monticello, Ind. _ 
General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. % 
Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
Rockbestos Products 


New Haven 

4, Conn, 
Roebling’s Sons Co., John A., Trenton 2 
~ ) 


Corp., 


N. J. 
Rome A Corp., Dept. EM, Rome 
N. T. : 
WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 


Boston Insulated Wire & Cable Co, 
Dorchester 25, Mass. 

Driver Co., Wilbur B.. 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave, 


Detroit &. Mich. 


WIRE, SILVER. 


' See Silver and Silver 
Alloys; Nickel 


Silver. 
WIRE STRIPPERS. See Strippers, Wire, 


WIRE, TUNGSTEN. See Tungsten 


WIRING HARNESSES. See 


Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, 


Socket Screw, 


SOCKET SCREW. See 
Keys and Wrenches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 
ZINC 


New Jersey Zinc Co., 
York 7, N. Y. 


160 Front, New 


Have you mailed in your 
Literature Requests? 


Before you put this issue aside, be sure to scan the manufac- 


turers’ new printed matter 


offerings 


reviewed on pages 


155, 156. You'll probably find at least several booklets or 
technical bulletins that deal with materials or components of 
specific interest to you. Just indicate the ones you want on 
the handy post card. The publishers will be glad to pass on 
your requests to the manufacturers promptly. 





STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minates. The 
dark blue background 
makes the scribed lay- 
eut lines show up in 
sharp relief, and at 


the same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 

THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 

In Canada: 2466 Dundas St. West, Toronto, Ont. 
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KEEP UP WITH CANNON 


... get on the gratis subscription list 
of ‘The Cannon Electric Cannonade”, 
bi-monthly, eight-page, technical 
house organ and preview of Cannon 
Plugs, news and information about 
Cannon Electric products. 

“The Cannonade” is published by the Sales 
Engineering Department of the Cannon Elec- 
tric Development Co., Division of Cannon 


Manufacturing Corporation, 3209 Humboldt 
wv St., Los Angeles 31, Calif, Address Dept. 1.118. 





“Pp” Series 
SINCE 1915 


CANNON 
(2284-114 









GANNON 


STG. U.S. PAT. OFF. 


“ae | APPROX, 
‘es 1/3 SIZE 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— 
USE R-B-M INDUSTRIAL CONTACTORS 


R-B-M Industrial Contactors, with interchangeable nor- 
mally open and normally closed contacts, can be mounted 
in minimum space without sacrificing accessibility. You 
will also find that the initial low cost of R-B-M, plus long 
and dependable performance, will save you money. 

Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to 
8 pole non-reversing —2 to 4 pole reversing. Open and 
enclosed types. Write for Bulletin and Price List on your 
company letterhead. 


Dept. L-12 R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana os 
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X-2-B hard rubber in this tiny, intricate tube socket gave 
a two-fold saving: Lower materials costs, and lower pro- 
duction costs with olive-brown sheets that punch cleanly, 
assemble neatly. 


This is just one of many thousands of electrical parts for which X-2-B 
sheets, rods and tubes have proven best, most economical. Just look at 
this unparalleled combination of sheet properties: 


TN EE cra iiciccesicitiaceincdinscancennintonial 
Der I oiicseisincintisnnscrngtnninsiccticcaeemmaaae 
Distortion temperature ............... 

Dielectric strength, v/mil, s.t. 
Power factor, 1 KC................. 





Dilelocesic comme. 0 Tiassa .cxcecescctesnssnncgeneneensestatiinesinn 4.0 
Surface resistance, 74° F., 90% RH......2.5 x 10° megohms 
Water absorption, 48 hrs., RT ..................cc-eceseeeseeeeees 0.08 


Other Ace hatd rubber compounds offer strength to 9,700 psi, dielectric 
strength to 613 v/mil, heat resistance to 300° F., water absorption as low 
as 0.04, with complete facilities for design, molding, extruding, machining, 
finishing, etc. Also Ace plastics such as Parian (polyethylene), Saran, etc. 


It’s a good idea to look into the 60-pg. Ace Hard 
Rubber and Plastics Handbook whenever you 
have a materials problem. Better still, phone 
or write our Engineering Service Department. 


Send for free 60-page Ace Handbook fer] 
—c gold mine of helpful data == 





HARD RUBBER and PLASTICS 


MERICAN HARD RUBBER COMPANY 


tt MERCER STREET © NEW YORK 13, N. Y. 
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witH GLASS FIBER_INSULATION 





TO WITHSTAND temperatures up to 130° C, 
Vitrotex magnet wire is insulated with 
alkali-free glass fibres. This inorganic tex- 
tile is soft and luxurious—with a tensile 
strength comparable to that of steel. The 
servings are bonded with a high grade in- 
sulating varnish, to give Vitrotex a smooth 


abrasion and moisture resistant surface. 


The excellent heat conductivity of its glass 


fibre insulation, high dielectric strength, 





resistance to moisture, acids, oils and cor- 


WHY VITROTEX SERVES BETTE! rosive vapors make Vitrotex the material 
for windings of superior quality. For fur- 


| Withstands high temperatures 


ther information on the complete line of 


9 High dielectric strength and insulation Anaconda Magnet Wire, write to Anaconda 
resistance Wire and Cable Company, 25 Broadway, 
New York 4, N. Y. aan 


3 Non-hygroscopic; Unaffected by 


moisture 


4 High resistance to acids, oils and cor- 


rosive vapors DA 


LOOK TO tha 








FOR ENGINEERED MAGNET V 


VITROTEX Mlapnit- Hb 


THAT'S SOFT AS SILK/,.STRONG AS STEEL | 
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Accurate Spring Mfg. Co. 
Ace Spring Mfg. Co., Inc. 
Acme Electric Corp. 
Acme Wire Co., The 
Advance Electric & Relay Co. 
Air Express Div., Railway Express, Inc. 


Akron Porcelain SAPS SE ak 137, 
Allen-Bradley Co. ................065. 19, 
Alliance Mfg. Co. ..........-.-..-eeee: 
Allmetal Screw Products Co. Peek wast 
Aluminum Co. of America .......... 145, 


American Brass Co., The. .22, 23, 129, 162, 
American Gas Accumulator Co. 
American Hard Rubber Co. 
American Lava Corp. 
American Screw Co. .................. 
American Steel & Wire Co.....28, 29, 189, 
American Television & Radio Co. 
Amperite Co., Inc. 
Amplex Mfg. Co. 
Anaconda Wire & Cable Co. 

Armstrong Cork Co. ..... 

Arrow-Hart & Hegeman Electric Co., 37, 
Artos Engineering Co. 
Associated Spring Corp. 
Automatic Electric Mfg. Co. 
Automatic Electric Sales Corp. .. 
Automatic Switch Co. 


Baer Co., N. S. 
Bakelite Corp. 
Baker & Co., Inc. 


Barnes Co., Wallace Div., Aanndiatel 
een 6s ns kwlkes 


Barnes-Gibson-Raymond Div., 
Spring Corp. . 

Bear Mfg. Co. : 

Beaver Gear Works, ine. 

Belden Mfg. Co. 

Bentley, Harris Mfg. Co. 

Beryllium Corp., The 

ee ae 

Blake & Johnson Co., The .. 

Bound Brook Oil-less Bearing Co. 

Bradley Laboratories, Inc. 

Brainin Co., C. S. .. 


Brown Instrument Div., Minneapolis-Hon- 
eywell Regulator Co. ; i ; 


Burke Electric Co. ......... 
Burlington Instrument Co. 
Burndy Engineering Co., Inc. 


oe etapa oa . 55, 


Associated 


Cannon Electric Development Co. 
Carnegie-Illinois Steel Corp. 
Ceramic Specialties Co., The . 
Chace Co., W. M. ae 
Chase Brass & Copper Co. ae 
Chicago Molded Products Corp. 
Chicago Rivet & Machine Co. 
Clare & Co., C. P. ‘ 
Clarostat Mfg. Co., Inc. .......... 
Colonial Insulator Co., The 
Columbia Steel Co. 28, 29, 171, 189, 
Continental Screw Co. 
Cornish Wire Co., Inc. 
TM occ ick os 
Creseent Tool and Die Co. 


171, 


Dano Electric Co., The 
Dayton Rogers Mfg. Co. .............. 
Deleo Appliance Div., General Motors Corp. 
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.. 160 
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Delco Products Div., General Motors Corp. 167 
Detroit Power Screwdriver Co. 266 
Dial Light Co. of America, The ........ 134 


Dow Corning Corp. ........... cae 268 
Driver Co., Wilbur B. ..... edidieda wate 
Serre ls i dee ede ay ll 
Dunbar Brothers Co., Div. Associated 
BE , SING. orcas) see ‘ «fae 
Du Pont de Nemours Co., E. 1. 211, 227 
Durakool, Inc. ...... dei . 150 
Durez Plastics & Chemicals, Inc. 205 
Dykem Co., The ....... 272 
Mesteiam TeGek Ces... . .ccsdisesvcnts 175 
ey 159, 197, 225 
Edison, Inc., Thomas A. .............. 208 
Electric Auto-Lite Co., The ......... k 74 
Electric Motor Corp. ............ 210 
Electro Dynamic Div. of the Electric 
I oo cget ath, ainsi enn cdg 135 
ee I vs ve cng ce laanteenes . 222 
Etching Co. of America ..... 213 
Fansteel Metallurgical Corp. ....... .. 187 
Fasco Industries, Inc. ........... out ae 
Felt Products Mfg. Co. ............. 152 
Fenwal, Incorporated ................. 202 
Ferranti Electric, Inc. ........... .. 138 
Gaylord Container Corp. ............. . 163 
Gua ‘Gee 5. os cbs bos See ce ec’ 69 
General Ceramics & Steatite Corp. . 258 
Gomel: GH. 6 veces iwi sar . 253 


General Electric Co. ....14, 15, 27, 42, 43, 49 
146, 154, 173, 201, 214, 215, 237 


General Industries Co., The ....... ..67, 251 
Gibson Co., The William D. Div., Asso- 
CE TE I. ik bc cs oe ce ee esc wes 
Gibson Electric Co. ............... ica 
Goodrich Chemical Co., B. F. ......... 169 
Gramer Ce., The ........... eter 183 
Guardian Electric ....... Se wa 123 
Hagen Mfg. Co., Inc. .. < «bee yiels 
Hansen Mfg. Co., Inc. ary 259 
Harper Co., The H. M. ..... > raideeee 12 
Haydon Co., The A. W. 276 
Heinemann Electric Co. 216 
Heinze Electric Co. ..... 267 
Wide -@ We i nk cee ces 143 


Holtzer-Cabot Div. of National Pneumatic 


Co., Ine. COREL = diate qraneane te Ok ee ree 70 
Hoover Ball & Bearing Co. 168 
Hoskins Mfg. Co. ....... . 226 
Hubbard Spring Co., M. D 146 
Ideal Industries, Inc. des a 
Ilsco Copper Tube & Products Co., Inc. 269 
Illinois Electric Porcelain Co. ........ 137 
Imperial Tracing: Cleth .........4..5. 263 


Insulation Manufacturers Corp. ....... 4 


International Nickel Co., Inc., The. 
13, 228, 247 
International Resistance Co. ........64, 65 
Irvington Varnish & Insulator Co. 223 
TE ioc sci etaee cn oe 
Sa Ge Se) cos saa Si venneue 17 
Jones Division, Howard B., Cinch Mfg. 
Corp. Pw LOe ei ase MRK bose bales FRE 182 


Joy Mfg. Co., Mines Equipment Div. 


Kato Engrg. Co. 
Keller Tool Co. 
Kester Solder Co. 
Keuffel & Esser Co. ........... 
Kingston-Conley Div., Hoover Co. 
Knox Porcelain Corp. 
Kopp Glass, Inc. 
Koppers Co., - Inc. 
Kotron Rectifier Corp. 
po ee Ea er reer 
Kuhn & Jacob Molding and Tool Co. ... 
Kurz-Kasch, Inc. 


Lamb Electric Co., The 
Lewis Spring & Mfg. Co. 
Linden & Ce., Inc. 


SA Se NE a a os os Pac BS 
Louthan Mfg. Co., The ............ 137, 
Wipoiee. Ses TS ib a ose done s cee oes 
Madison-Kipp Corp. 3S Rue the Slate eis 

Maleer @ Gey: Tees Be Bes cass: 18, 


Marlin-Rockwell Corp. 

Master Electric Co., The 
McMillan Mfg. Co. 
Mercoid Corp., 
Meyercord Co., The 
We ee Rie cu eee ae 


Micro Switch, Division of First Industrial 
CN derek cpa abvchas wcecauruseae 


Milford Rivet & “Machine biteee. 2s obs. 
Mitchell-Rand Insulation Co., Inc. 

Molded Products Corp. 
Monsanto Chemical Co. 
Morganite, Inc. 


National Electric Products Corp. 


National Electric Manufacturers 
II O00 Ors FA a cia Fhe xa viene inp 


National Screw & Mfg. Co., The 
PRraeee  e siec sio  ew kn eee 
New Departure Div., General Motors Corp. 
New Jergey Porcelain Co. ......... 
New Jersey Wood Finishing Co. ........ 
New York State Dept. of Commerce 
Nothelfer Winding Laboratories 


Oakite Products, Inc. .......... sg 
Ohio Div., Associated Spring Corp. eae 
Ohio Gear Co. 
Mg II nc icin cnc cdeuvgecds 
Overly-Hautz Co., The 


Pee ts | se dawns 
Paramount Paper Tube Corp. 
PanberGieiem Camm i Ae cas 
Peerless Electric Co., The 


Peerless Electrical Products Div. 
I NE nities cb Shs RRS TO er 


Phalo Plastics Corp. 
PO Bis Sas Ok kbs che aaes 
Plaskon Div., Libbey-Owens-Ford Glass Co. 


Porcelain, Electric Porcelain Section of 
The National Electric Mfrs. Assoc. .. 


Porcelain Products, Inc. ............. 137, 
Potdevin Machine Co. .................. 
Precision Paper Tube Co. .......... 238, 
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Progressive Mfg. Co., The 
Pyramid Products Co. 


RAE Motor Corp. 

R-B-M Div., Essex Wire Corp. 

Radio Receptor Co., Inc. 

Railway Express Agency 

Rajah Co., The 

Randall Graphite Bearings Inc. 

Rathborne Hair & Ridgeway Co. 

Raymond Mfg. Co., Div., Associated 
Spring Corp. 

Reliance Electric & Engrg. Co., The. . 

Revere Copper & Brass, Inc. 

Rex Rheostat Co. ... a | 

Richardson Co., The . ae 


Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co. 1 


Rockbestos Products Corp. . 

Roebling’s Sons Co., John A. 

Rogan’ Brothers 

Rome Cable Corp. 

Russell & Stoll Co., Inc. 

Russell, Burdsall & Ward Bolt & Nut Co. 193 
Russell Electric Co. 

Ryerson & Son, Inc., Joseph T .... — 


46, 47 


SKF Industries, Inc. ... ; ' 32 
Sangamo Electric Co. . 
Scintilla Magneto Div., Bendix Aviation 

+ on 221 


Scruggs Co., The Loyd 
Servo-Tek Products Co. 
Shakeproof, Inc. aa 
Sier-Bath Gear & Pune Co. Inc. 
Signal Electric Mfg. Co. 


Skinner Electric Valve 
Skinner Chuck Co. 


Slater Electric & Mfg. 
Soreng Mfg. Corp. 
Speer Carbon Co. 


Spencer Thermostat Div., Metals & Cen- 
trols Corp. 


Square D Company 

Stackpole Carbon Co. 

Standard Pressed Steel Co. 
Standard Transformer Co., The 
Star Electric Motor Co. 

Star Porcelain Co. 

Steward Mfg. Co., D. M. 
Stokes Machine Co., F. J. 
Strom Steel Ball Co. 

Superior Electric Co., Inc. 


Iron & Railroad Co. 
28, 29, 171, 189, 


Tinnerman Products, Inc. 


Titanium Alloy Mfg. Div. National 
Lead Co. bread 


Topflight Tape Co. 


Townsend Co. 


Division, The 


Tennessee Coal, 


; anside ey . 


j 
3 


od 


Twin Dise Clutch Co. 


Union Bag & Paper Corp. 
United-Carr Fastener Corp. 
United Pressed Products Co. 
U. S. Electrical Motors, Inc. eee 

28, 29, 171, 189, 230 
United States Steel Supply Co. 171, 2397 
United States Steel Supply Co. i 
U. S. Steel Wire Spring Co., The 
Universal Clay Products Co., The 
Universal Winding Co. 


Valley Electric Corp. 
Varflex Corp. 
Veeder-Root, Inc. 


Wagner Electric Corp. 

Walker Co., George : 
Ward Leonard Electric Co. .. 
Waterbury Rolling Mills, Inc. 
Weller Mfg. Co. ‘ 

Wesche Electric Co., B. A., 
Weston Electrical Instrument Corp. ‘ 
Westinghouse Electric Corp. .. Back Covel 
53, 232 
Weston Electrical Instrument Corp. 7 
Western Felt Works 

West Virginia Pulp & Paper Co. 
Wheland Co., The 


Wickwire Spencer Steel Div., ie ‘The Colorado 
Fuel & Iron Corp. 


Wire Stripper Co. 


Zenith Electric Co. 


% 


A. W. HAYDON 
\Cuslom Designed Timer 


This compact unit illustrates the internal 
mechanism of a custom designed D. C. Repeat 
Cycle Timer. Photo shows the extreme sim- 
plicity and compactness of a three-circuit 
sequence timer with aircraft type connection 


for mounting in housing (not shown). 

Let Haydon apply more than 18 years’ ex- 
perience and knowledge to the solution of your 
electrical timing and control problems. Write: 


tl 
A.W-MAYDON 


COMPANY 


North Elm Street 
232 Waterbury 32, Connecticut 
Design and Manufacture of Electrical Timing © 


COMPACT 
Size 244" x 244" x 214" 
Series 3602 4 


ELECTRICAL MANUFACTURID 


PERIODICAL PRESS CORP., PHILA, 





















You too can give your jobs that extra punch by taking advantage of 
Master's unusual ability to give you the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT construction features, the RIGHT mounting 
. all combined into one compact power package. 
Don't put up with make-shift assemblies when you too may be / ¥ 
. enjoying these advantages. Master motors, available in millions and a 
Tl dG types and ratings (up to 150 HP) give you a selection 
elo Lee Meee 
Open, eT rt tp splash proof, fan-cooled 


explosion proof . . . horizontal or vertical . . . Give ati the 

for Pa phases, voltages and frequencies .. . in’ 

single speed, multi-speed and variable speed old “one-two” punch 
types . . . with or without flanges or other special 


features .. . with 5 types of gear reduction up 
to 432 to | ratio . . . with electric brakes . . . with mechanical variable 
speed units . . . and for every type of mounting . . . Master has them 
all and so can be completely impartial in helping you select the one 
best motor drive for YOU. a 

Select the RIGHT power drive from Master's broad 
line and you can increase the saleability of your 
motor driven products . . . improve the economy 
and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





you can 6E SURE... ie irs 


Westinghouse 


lt Took 25 Years 





to build this water tank thermostat= 


More than a quarter of a century of experience in 
design and production technique has been incor- 
porated in the Westinghouse Clostemp. That’s why 
you can be sure with this now-famous thermostat. 

Here is a thermostat that maintains real hairline 
control of water temperatures and does it consistently 
over the life span of the heater. Exhaustive tests— both 
in the laboratory and in service—prove that it holds 
water temperature within the narrow limits of 4°F. 
Fatigue tests simulate more than 50 years’ perfect 
operation. 

You car produce a better water heater for less 
with Clostemp ... and you can take advantage 
of the exclusive Therm-a-neering service offered by 
Westinghouse, for help in solving your heat and con- 
trol problems. Ask your Westinghouse representative 
for complete facts and for Booklet B-4031, or write 
Westinghouse Electric Corporation, 182 Mercer 
Street, Meadville, Pennsylvania. J-10356 


THERM-A-NEERING 
A HEAT AND CONTROL ENGINEERING SERVICE THAT OFFERS: 
ENGINEERS ... Thermal and electrical engineers to work 
with your own staff. 


RESEARCH... A we -eutipees laboratory for testing 
full-scale models. 


PRODUCTION...A modern plant devoted entirely to heat- 
ing units and controls. 

EXPERIENCE...World’s largest maker of bimetallic 
thermostats. 


ew ely TB) 








